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Ever wondered how small a miniature 
self-locking nut can be? 


Kaylock’s H50 is the latest answer. It is so 
tiny it scarcely fits over the point of a lead 
pencil. Like all Kaylock lightweight nuts, 
the diminutive H50 retains full strength 
and uses the famous Kaylock Elliptical 
self-locking device, which established new 
(NAS) standards for aircraft lock-nuts. 


That’s why Kaylock has the edge and is able 
to produce the most complete line of 
miniature self-locking nuts developed for 
modern aircraft, power plants, missiles 

and electronics. 


SEND TODAY FOR YOUR COPY of 
Kaylock’s new brochure, “The Facts About Mod- 
ern Self-Locking Nuts.’ It describes all of Kay- 
lock’s new “miniatures” and the most complete 
line of lightweight self-locking nuts available 
anywhere. Also suggests new use possibilities 
and applications! If you have a special! lock-nut 
problem, a Kaylock sales engineer is as near as 
your phone. Call him today! 


KAYLOCK DIVISION + Home office & plant write Box 2001, Terminal Annex, Los Angeles 54 


Canadian distributor: Abercorn Aero Ltd., Montreal, Quebec 





THIS WAS THE FIRST OF THE 
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“BLACK BOX. Any unit, as a bombsight, robot pilot, or piece of 

electronic equipment, that may be put into, or removed from, a 

radar set, an aircraft, or the like, as a single package.” 
—Definition from The United States Air Force Dictionary 


_ BOMBARDIER carrying the small satchel 


is a well-remembered World War II picture. 
His responsibility was to guard the secret of 
one of the first “black boxes”: a revolutionary 


bombsight. 


Today a host of exacting “black boxes” controls 
the performance of United States guided mis- 


siles, bombers and interceptor aircraft. 


And one of the major assignments of Goodyear 
Aircraft Corporation is building these Black 
Boxes and Black Box Systems—electronic nerve 


ELECTRONICS — One of the Prime Capabilities of 


GOODFZYEAR Al 


centers of our national defense. 


Some of them are shown here in symbolized 
form. For security reasons, the details can’t be 
told— just as the bombardier kept his sight 
locked in his satchel until take-off. 


But the scope of these vital projects serves 
notice that Goodyear Aircraft is playing a lead- 
ing part in electronics pioneering. Perhaps the 
same skills that are building America’s “black 
boxes” can solve an electronics problem for 
you. Write Goodyear Aircraft Corporation, 
Dept. 916AV, Akron 15, Ohio. 


= 


* Black Box” Skills by 
Goodyear Aircraft include: 


RADAR AND RADOMES 


ELECTRONIC SIMULATORS 


RCRAFT 


GEDA —T. M. Goodyear Aireraft Corporstion, Akron 15, Ofle 





RAYTHEON 
CITY 


PULATION 
Pop UNDO 


NEWEST ADDITION TO RAYTHEON “CITY’ 


Raytheon’s brand new laboratory at Santa 
Barbara, California, is devoted to advanced engi- 
neering in radar, countermeasures, communi- 
/ncreases cations, infrared. It’s another extension of 
: Raytheon “City”—the booming electronics com- 
company s munity that has grown from Massachusetts to 
' : Tennessee to California. 
ares Gee Here are the company’s vital statistics: 


to 903,000 Sq. ft. POPULATION: 3,000 scientists and engineers; 
$2;000 employees in all. 


BUILDINGS: 26 plants and laboratories. 


WORK AREA: 903,000 square feet of engineering 
space; 4,104,827 square feet of total space. 


ACTIVITIES VITAL TO NATIONAL DEFENSE: 
Missiles—Navy Sparrow III and Army Hawk; 
bombing radar for the B-52; DEW line radar; 
tubes, transistors; magnetrons, amplitrons, 
klystrons and backward wave oscillators. 


REPUTATION: World-wide. Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY, Waitham, Massachusetts 


CREATIVE SCIENTISTS and ENGINEERS in design and development of countermeasures, infrared and radar equipments are invited to investigate oppor- 
tunities available by writing to Mr. T. F. Collins, Staff Assistant, Personnel, Raytheon Manufacturing Company, Santa Barbara Lab., Santa Barbara, California. 
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Oct. 20-21—Fourth National Acro-Com 
Symposium, sponsored by Institute of 
Radio Engineers, Hotel Utica, Utica 
N.Y 

Oct. 20-22-1958 Annual Meeting, Assn. of 
The United States Army, Sheraton-Park 
Hotel, Washington, D. € 

Oct. 20-30—Sixth Annual USAT Weapons 
Competition, interceptor phase, Air De 
tense Command, Tyndall AFB, Fla 

Oct. 22-24—Fifth National Vacuum Sym 

m, Sir Francis Drake Hotel, San 

Francisco, Calif 
Oct. 22-24—M ting of viation Medicine 
onsored by University of California 
ramar Hotel, Santa Monica, Calif. For 
letaiis: Thomas H. Sternberg, M.D 
\ Medical Center, Los Angeles 24 
tion Day, sponsored 
Sommerce and In 

Chicago, III 
nal Simulation Con 
by Institute of Radio 
ional Group on Ele 
Computers, Statler-Hilton Hotel 
llas, Tex 

Oct. 27—14th Annual General Meeting of 
The International Ai transport Assn 
New Delhi, India 

Oct. 27-28—East Coast Conference on Acro 

tical & Navigational Electronics’ In 
stitute of Radio Engineers, Lord Balti 
re Hotel, Baltimore, Md 

Oct. 27-31—National Metal Exposition and 
Congress, Cleveland Public Auditorium, 
Cleveland, Ohio 

Oct. 28-29—AGARD Eighth General As 
sembly, Copenhagen, Denmark 

Oct. 29-31—Air Control Assn., An 

il Business and Council Meeting, Mar 
tt Motor Hotel, Washington, D. C 
Oct. 30-31—1958 Electron Devices Meeting 


Continued on page 6) 
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Newest in the Cherry 
High Clinch Rivet Line 


All of the established Cherry High 
Clinch features are now in the “800” 
Monel rivets: 

(1) high clinch; (2) positive hole 


New design concepts are possible 
with the complete line of Cherry 
High Clinch rivets. Smaller fas 
teners—stronger materials—a com 
plete range of temperature and 
strength applications suited to 
your problems. The new Cherry 
“800” in Monel, the “700” in alu- 
minum, and the ‘600”’ high- 
strength, high-temperature rivet 


*Patents issued and pending 





fill; (3) wide grip range; (4) uniform 
stem retention; (5) positive inspection 
—which now includes grip length 
stamped on rivet head 


in A286 stainless steel give you a 
complete selection—all in the same 
proved Cherry High Clinch con 
figuration * 

For technical data on the new 
Cherry “800” Monel and other 
Cherry High Clinch rivets, writ 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N 
Santa Ana, Calif 


CHERRY RIVET DIVISION 


SANTA ANA, CALIFORNIA 


Townsend Company 


ESTABLISHED 1816 © NEW BRIGHTON, PA. 


in Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gononoqve, Ontorro 





BAFIO ACCESS— 


IN ANALOG DATA REDUCTION SYSTEMS 


Three companion units by Hycon Eastern provide auto- 
matic indexing and high-speed access to selected data 
in multi-channel magnetic tape instrumentation systems. 














DIGITAL TIMING GENERATOR, MODEL 201, gener- 
ates numerically coded timing signals which are 
recorded on magnetic tape throughout the data 
recording periods, providing a precise digital 
index in terms of elapsed time. The Generator 
also visually displays the exact time in hours, 
minutes and seconds as illuminated digits. 


DIGITAL TIMING GENERATOR, MODEL 206A, FOR 
AIRBORNE APPLICATIONS jis a militarized ver- 
sion of Model 201. A Remote Control Box 
contains Power off-Standby-Operate Switch, 
the Digital Clock Set, and the Time Display. 
Completely transistorized, Model 206A in- 
cludes a binary coded decimal system al- 
though other timing formats are available to meet customer requirements. 
Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an 


accuracy of + 1 second in | day's time. 


Gor Tape Search 


MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur- 
ing data reduction periods. On the basis of time indices 
recorded on the tape by the Digital Timing Generator, 
this instrument automatically locates and selects for 
controlled playback the tape data included between a 
“sequence start time” and a “sequence end time” spe- 
cified by panel dial settings. The time index is visually 
displayed as illuminated digits on a small separate 
panel which may be remotely located for convenience. 
Model 202 may be modified to search for timing for- 
mats other than those originated by Model 201. 




















WIND TUNNEL TESTING JET ENGINE TESTING 
Pressure and temperature data Digital Timing Generator, 
of missiles ore referenced to Model 201 synchronizes all 
angle of attack. Model 201 data receiving equipment. Its 
records on tape a digitized oviput can be piped to mul- 
position signal for each new tiple test cells and control 
angle of attack. rooms simultaneously. 


WESCON SHOW 
Booth Nos. 1565 & 1566 


ae ea 
ay ea 


MISSILE AND AIRCRAFT TESTING 
Model 206A generates timing 
signals simultaneously with 
other flight test data. Model 
201 generates a timing code 
format for synchronizing 
ground station recordings. 


Write for Technical Bulletin TSG 


HYCON EASTERN, INC. 





E 75 Cambridge Parkway 


Cambridge 42, Mass. 
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sponsored by Institute of Radio kn 
neers, Shorcham Hotel, Washington 
dD. C 

Oct. 30-31—15th Annual Display, Aircraft 
Electrical Society, Pan Pacih \uditor 
ium, Los Angeles, Calif 

Nov. 3-7—Fifth Institute on Electron 
in Management, American University 
Washington, D. C 

Nov. 6-7—13th Annual Symposium on Ap 
plied Spectroscopy Hotel New Yorker 
New York, N. Y 

Nov. 6-7—Quarterly Regional Meecting 
Assn. of Local & Territorial Airlines 
Honolulu, Hawaii 

Nov. 6-7—Fifth Annual Meeting, Instit 
of Radio Engineers Professional Grou, 
on Nuclear Science, Villa Hotel 
Mateo, Calif 

Nov. 6-7—National Specialist Meeting 
Dynamics and Aecroelasticity, sponsored 
by Institute of the Aeronautical Science 
Texas Section, Texas Hotel, Ft. Worth 

Nov. 9-12—13th Annual Convention and 
Logistics Forum, National Defense Trans 
portation Assn., Sheraton-Jefferson Hotel 
St. Louis. Mo 

Nov. 10-12—International Conference, Ph 
ics and Medicine of the Atmosphere anc 
Space, sponsored by the School of Avia 
tion Medicine, San Antonio, Tex 

Nov. 10-13—11th Annual International \ 
Safety Seminar, Flight Safety Foundatix 
in cooperation with Airways Moderniza 
tion Board's National Aviation Facilit 
Experimental Center, Atlantic City, N. ] 

Noy. 10-21—12th Air Transportation Inst 
tute of the American Universitv, Was! 
ington, D. C 

Noy. 11-14—19th Annual Convention, Na 
tional Trades Assn.. Pfister Hotel, Mil 
waukee, Wisc 

Nov. 12-l14—Eighth Aircraft Hvdra 
Conference, sponsored by Vickers, Inc 
Park Shelton Hotel, Detroit, Mich 

Nov. 12-14—1958 Annual Meeting, So 
for Experimental Stress Analysis, Hotel 
Sheraton-Ten Eyck, Albany, N. ¥ 

Nov. 16-21—Conference on Scient 
formation, Mayflower Hotel, Washing 
D. C. Co-sponsored by USAF Offic: 
Scientific Research, National Academy « 
Sciences, National Science Foundation 
and American Documentation Institut 

Nov. 17-18—Sixth Annual Aircraft and M 
sile Division Conference, American S 
ciety for Quality Control, Biltmore Hot« 
Dayton, Ohio 

Nov. 17-21—13th Annual Meeting and \ 
tronautical Exposition, American Rocket 
Society, Hotel Statler, New York, N. ¥ 

Nov. 17-21—Eighth National Plastics Ex 
position, International Amphitheatre, and 
Plastics Conference, Hotel Morrison, Ch 
cago, Ill 

Nov. 19-20—Northeast Electronics Research 
and Engineering Meeting, Mechanics 
Hall Boston, Mass 

Nov. 19-21—32nd Meeting, Aviation Di: 
tributors and Manufacturers Assn., Statler 
Hilton Hotel, Dallas, Tex 

Nov. 28-Dec. 4—First Electronic Con 
puter Exhibition and Symposium, Olym 
pia, London, England 


} 
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From concept 
to countdown... 
Crosley 


A missile is no be tter than its parts! 
And Crosley, working from “research 
hardware,”’ is ce signing ind manuractt 
improved component parts for missiles 
Several of today’s important missile 
programs rely upon Crosley because 


it offers: 


@ An unparallel 
a velopment 


electronic and 


Systems, In 


@ Proven design cap 
with extensiv 
facilities in 


contoul 


and 





Avco-Crosiey Missile Capabilities 
Complete facilities fo irc! 
development, 

NOSE 

el 

automat 

ground } 


Production and manufactu ol compl ie 


missile weapons. 


For furthe r ange 
Vice President 
Crosley D s70n, 


Corporation, ¢ 











“430 AMERICAN FLIGHTS PER DAY 
RELY ON SINCLAIR... 


Every day, nearly 22,000 people board approximately 430 
American Airlines flights, many of which are American’s famed 

A Mercury flights utilizing 365-mile-an-hour DC-7 Flagships. 
All American Airlines flights are lubricated with Sinclair Air- 
craft Oil. In fact, American Airlines has relied exclusively on 
Sinclair Aircraft Oils for 25 years. This, plus the fact that 45% 
of the aircraft oil used by major scheduled airlines in the U.S. 
is supplied by Sinclair, is a tribute to Sinclair reliability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Co., Aviation Sales, 600 Fifth Ave., New York 20, N. Y. 








Fantastic shapes for the space vehicles of the future 
already are on the boards. Even more radical designs 
are taking form in the minds of engineers i their 
parts and components will just as radically differ from 
those produced today. New standards of precision and 
new methods of working new materials will be required 


One thing at least is certain: the same design, 
development and manufacturing experience which 
made the transition from aircraft piston engines to 
jets will be needed to produce these shapes of the 
future. Since the early 1920's, Ex-Cell-O has been 
among the major suppliers of machines, parts and 
assemblies to the aircraft industry. In that time it 
has built a reputation for extending the frontiers 
of precision 


Today, Ex-Cell-O manufactures such components 


58-16 


as: rotors, blades, fuel nozzles, actuators, valves and 
fuel controls. Tomorrow? Well, perhaps you yourself 
have a problem which Ex-Cell-O’s long experience in 
the production of precision controls and assemblies 
might help you solve. If so, why not contact 
Ex-Cell-O today? 


ALG 


Aineragt 


Diutston 


EX:CELL 0 


CORPORATION 


OETROIT 32, MICHIGAR 








- 
4 
ba) ew “there's no part of an airplane except 
. the heavy landing gear assembly that we 
/ and sensational for can’t shoot with this baby...” 
7 aircraft inspection \. reports a happy user 


‘ ASNS x-ray oT" 


NEW PICKER “HOTSHOT™. .. sensational little x-ray “package” 
for aircraft inspection. One man can carry the whole works 
to the job in one load. So compact it pokes easily into 
tight corners: perches on top of, next to, or under any plane part. 
Swivelling tubehead on sturdy telescoping quadrupod lets you 
aim x-ray beam quick, deadsure. More than ample power to get 
through 2” thick aluminum (steel up to 34” with salt screens). 


CONTROL is a cinch to operate. Palm-fit knobs, continuous 
adjustment of KVP, heavy-duty industrial timer: all complete 
in a light metal “lunchbox” carryall (there’s even a hinged- 
lid compartment inside for the line cable). 


“Lunchbox” contro! To get a “Hotshot” (or more details) call any local Picker 


—_— = Office or write Picker X-Ray Corporation, 25 South Broadway, 
Tubehead complete say jaa White Plains, New York. 


with quedrupod 
weighs only 
44% Ibs. 


Qj» 


at 3 ma continuous 
90 Kv{¢t 5 ma on 60% duty cycle 


only $17 60 for the whole works. 


PICKER ...one stop for everything in industrial radiography and fivoroscopy. 
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Ground Speed & Drift Angle 
Any Time, Anywhere, Any Weather 


One look and the pilot KNOWS. 
In a glance he reads actual ground 
speed and drift angle. 

This vital data, never before avail- 
able, is displayed on the flight panel 
automatically and continuously. 

The dials “read” the key unit in 
GPL's revolutionary Doppler auto- 
navigation systems. Other phenom- 
enal units in these systems tell where 


you are and how to get where you're 
going. The systems operate entirely 
without ground aid or celestial fixes, 
have proved themselves globally ina 
millions of operational miles 

GPL's auto-navigators are the re- 
sult of GPL's harnessing of Doppler- 
effect to air navigation—an achieve- 
ment comparable in magnitude to 
the breaking of the sound barrier 


RADAN joins the jet crew 





Today’s military and jet-liner crews have an 
added member — an 80-pound navigator named 
RADAN!* 

Guiding the plane with pinpoint precision; tell- 
ing the pilot his exact velocity second by second; 
working automatically, continuously, without fatigue 
— RADAN takes a big load off the rest of the crew. 
More important, it aids immeasurably in the success- 
ful completion of military missions. 

RADAN navigators are members of the famed 
GPL family of Doppler systems developed in conjunc- 
tion with the USAF (WADC). GPL auto-navigators 
have literally revolutionized flight. They are the only 


*Trademark 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities 


self-contained systems in the world proved over mil- 
lions of operational miles. 

Recent release of RADAN Systems for civilian 
use now makes their benefits available to everyone. 
RADAN saves time and precious fuel for the air lines, 
provides a priceless margin of safety for all 


& 
. 


iRehow  SP e -_ 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantvifle, N. Y 


Send resumé Personne Manager 
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products that SPEAK 
for themselves... 


idienanrac 


makes the B-58 TALK! 


---Communications 


Radio Set AN/ARC-57. . . designed 
and developed by THE MAGNAVOX 
COMPANY, is an essential UHF 
communications system, providing 

the utmost in performance and 
reliability for the CONVAIR B-58. 

It clearly demonstrates 

THE MAGNAVOX COMPANY'S ability to 
produce and work as a prime contractor 
on a complex weapons system. 


THE MAGNAVOX COMPANY 


c FORT WAYNE, *tNODODIANA 
COMMUNICATIONS RADAR DATA HANDLING AsSw MISSILES 


















































READINESS | 
IS THE 
KEY! 











readiness. The gantry is being refled 


away. This missile is ready for its journey int 


But before the firing could take place, the entire 
junching complex had to be made ready to 
accommodate the missile in its present configu 

In the hours, days, pnd weeks that have 


eceded this moment, ain intensive ‘make 





ready program has Deen progressing quickly 
y, ¢ mically—guided by the engineers | 
fic Aute mation, Produ ts, Inc 
BROADLY urs has been a dual role—to provide 
al and practical liaison between the en 
gineering Jepartments| of the cognizant contrac 
tors and their field forces, and to install and 
validate all of the electronic gear that is required 
nvert this launch site from a mass of con 
steel into an integrated complex, ready 
ipport the scheduled firing of the bird 
speciricauy — OUF tasks have included: design 
facture, and installation of all interunit 
the installation of instrumentation 
munications equipment, consoles 
and a es; actual operation of all circuitry 


under simulated conditions of use te make.ce 


tain that it ts ready to perform its Tunctions 
ably; ana documentati t the system in the 
f workirig drawings, maintained in an ug 


nute status at all times 


sicnificantiy — to assure on-schedule reaqiness 
electro compiex—whether it be al 


MISSILE SITE, AN AUTOMATIC FACTORY, A DATA PROCESSING 
CENTER, 2 NUCLEAR INSTALLATION—Dlan today to uy 

ystems engineering services. of Pacific 
Automation Products, Inc. For complete infor 
nat write, wire, or phone Arthur P. Jacob 
Executive Vice-President, paciric automation 
prooucts, inc., 1000 Air Way, Glendale 1, Cali 
fornia Phone CHapman 5-8661 


PACIFIC 
AUTOMATION 
3d 510) 8) OL Os me Bl On 





Engineers: PAP has immediate openings for en- 
gineers with specific knowledge of the systems 
requirements of major electronic complexes of 
all major types. Send your resume today. 















A Dp Z L “design simplicity” 


New Steel Body, Miniature, Solenoid Operated 
Directional Control Valves 














OLD AND NEW VALVES ACTUAL SIZE 





Compared with 
similar valves 
having aluminum bodies 
and steel components, 
these new valves provide: ' 
DESIGNED FOR EXTENSIVE STANDARDIZATION OF PARTS 


Si 


, Write today for new 
descriptive Brochure 




















E Leropucts 


A DIVISION OF GENERAL METALS CORPORATION 









BURBANK, CALIFORNIA 
DISTRICT OFFICES: MINEOLA +« DAYTON « WICHITA e 





DESIGNERS, DEVELOPERS, MANUFACTURERS AND TESTERS 
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL, 
MECHANICAL AND ELECTRICAL EQUIPMENT + + + © #© © «& 









ner ML amen: 





AVIATION 
RESEARCH 


Today the aviation industry includes design and pro- 
duction of both piloted aircraft and missiles. Both 
are products in Weapon Systems development, the 
very life-blood of which is theoretical research and 
industrial research. 

Hayes Aircraft Corporation research staff and its 
laboratory facilities are an integral part of Hayes 
Engineering Department, but its activities also include 
pure research in many diverse fields. These include 
aerodynamics, applied mathematics, electronics, 
chemistry, fluid mechanics, infrared physics, kine- 
matics, kinetic molecular theory, metallurgy, optics, 
physical chemistry, semi-conductors, solid state phy- 
sics, thermodynamics, wave mechanics, etc. 

Hayes Management believes strongly in the im- 
portance of research and will welcome an opportunity 
to consider your research problem. 


ENGINEERS, SCIENTISTS, NEEDED—Hayes is an air- 
craft modification, IRAN, and maintenance facility, in- 
cluding guided missile work. Good positions are open for 
aircraft design engineers, graduate engineering students, 
and aeronautical scientists, Write Personne. Director, 
DePaRTMENT 405, P. O. Box 2287. 
























































AIRCRAFT CORPORATION 


SIR MINGHAM ALASAMA 









ENGINEERS .. . DESIGNERS 
MANUFACTURERS 
TECHNICAL PUBLICATIONS 


What You Should Know About This Symbol... 


It may be new to you now, but you'll see it again 
and again. It’s a symbol of service to government, 
the armed forces, to defense industry. 


For it represents The Singer Manufacturing Com- 
pany’s Military Products Division, a functional team 
of three well known organizations— Haller, Raymond 
& Brown, Inc., Diehl Manufacturing Company, and 
Singer-Bridgeport. 

The Military Products Division provides scientists 
and engineers familiar with government require- 
ments . . . development and production facilities for 
making systems, products, and components in large 
quantities, at a practical cost. 


It can handle projects from concepts to production, 
or serve defense industry capably as a subcontractor 
—in any of three ways—by developing to require- 
ments, building to specifications, or by supplying a 
product line. Remember this symbol. It can serve you 
well. The Singer Manufacturing Company, Military 
Products Division, 149 Broadway, New York 6, N. Y. 


¥ 


SINGER 
THE SINGER MANUFACTURING COMPANY F’@ 
Military Products Division 
149 BROADWAY, NEW YORK @. Me Ve 


*A TRADEMARK OF THE SINGER MANUFACTURING COMPANY 








RYAN FIREBEES TEST AMERICA’S AIR DEFENSE 
IN FIRST WEAPONS MEET TO USE JET TARGETS 


Ryan Firebees are the exclusive flying “bull’s-eyes” 
for the Air Force Project “William Tell”—first wea 
pons meet to use free-flying jet targets. 100 Firebee 
jet drones will test the pilots, planes, and missiles of 
America’s air defense system under the most realistic 
“combat” conditions ever achieved. 

Firebees will not only draw the fire of the nation’s 
crack Air Force pilots: they will score the results in 
mid-air with a new electronics system. A running 
record of hits, misses, and near-misses will be instantly 
transmitted from Firebees to scorekeepers on the 
ground. Other Firebees will photograph missiles boring 
in—or streaking away if they don't score a “hit.” 

Pitted against the Firebees in this world-wide 


weapons meet will be the top Air Defense Commana 
squadrons, flying Convair F-102, Northrop F-89J and 
North American F-86L interceptors. They will fire 
deadly Falcon guided missiles, and Genie and “Mighty 
Mouse” rockets 

Only the Firebee —the most advanced target drone 
—has the high performance, reliability, and extended 
duration needed for realistic weapons evaluation. In 
service with the Air Force, Navy, and Army, Firebees 
are flying in greater numbers and for more hours than 
any other jet target drone 

The Firebee is another outstanding example of Ryan 
skill in blending aerodynamics, propulsion, and ele< 
tronics knowledge to produce a superior product. 


RYAN BUILDS BETTER 
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Astrodyne was founded early this year to bring to- 
gether in one productive group all the skills, experi- 
ence, and facilities it takes to design and manufacture 
America’s major solid propellant missile systems. 

From Phillips Petroleum Company came men 
with impressive backgrounds in research, design, 
and manufacture of superior solid propellants. From 
North American Aviation came men who know mis- 
sile systems management, and who have designed 


—aimed for the future in solid rocketry 


and built the largest rocket engines in use today. 

Today Astrodyne has the experience to design, 
develop, and manufacture complete propulsion sys- 
tems, extruded and cast propellants, solid propellant 
rocket motors, and boosters, and gas generator 
charges for auxiliary power units. 

Inquiries are welcomed on any phase of the solid 
propellant field—from preliminary design to quan- 
tity production. 


ASTRODYNE, INC. 


McGREGOR, TEXAS 
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White areas show extensive use of magnesium, (see details below) 


HOW ELEVATED-TEMPERATURE MAGNESIUM ALLOYS 
HELP BOMARC KEEP FIGHTING WEIGHT 


Approximately 230 Ibs. of magnesium is used in the airframe 
of the Bomarc, powerful surface-to-air missile. And for good 
reason: In each case, the specific application called for light 
weight and retention of strength, rigidity and other properties 
at elevated temperatures. The logical choice was sheet, extru- 
sions or castings of elevated-temperature magnesium alloys. 


EXAMPLES: 

sopy. The body skin and doors of both nose and aft sections 
utilize 103 lbs. of HK31A sheet and castings. Resultant 
weight savings were 23 lIbs., including a net reduction of 6 
lbs. by using a magnesium casting for a door frame structure. 


WING, Fin AND Tau. 111 Ibs. of HK3IA sheet were used in the 
wing, elevators and elevator stubs, fin and rudder. All lead 
ing and trailing edges of control surfaces for wings and fin 
are HM31XA extrusions. Here another 8 Ibs. were saved by 
using an elevated-temperature magnesium alloy. 


These are but a few instances of how precious weight was 
saved in the Bomarc. For more information about the us¢ 
of magnesium alloys in aircraft, rockets and missiles, contact 
the nearest Dow sales office or write directly to us. THE pow 
CHEMICAL COMPANY, Midland, Michigan, Department MA 


1407K-3. 


YOU CAN DEPEND ON 











EDITORIAL 








A Fine Opportunity 


Organization of the Federal Aviation Agency sched- 
uled to become operative on Jan. 1, 1959, provides a fine 
opportunity for sweeping out many of the old cobwebs 
that have cluttered the civil aviation picture during the 
postwar decade and taking a fresh, technically modem 
and economically sound approach to what is becoming 
an increasingly acute problem. The entire civil aviation 
picture is badly in need of a new and well coordinated 
program aimed at alleviating the many technical and 
economic problems that threaten to curb its genuine 
growth potential. 

President Eisenhower has made an excellent choice in 
naming Elwood P. “Pete” Quesada to head the new 
Federal Aviation Agency. Mr. Quesada, as special Pres- 
idential adviser on civil aviation policy during the past 
year, has made a substantial contribution to the work 
begun by his predecessor, Edward P. Curtis, and has 
shown extraordinary skill in working with the many 
varied facets of the civil aviation problem including Con 
gress. We hope that this excellent choice of an admin- 
istrator will be followed by the equally wise selection of 
James T. Pyle, present Civil Aeronautics Administration 
chief, as deputy to Mr. Quesada. Pyle has 
brought a breath of fresh air to the musty CAA and has 
the vigor and courage to battle for the many breaks with 
tradition that are vital to aviation’s progress 


“Jimmy” 


Recruit Sound Personnel 


One of the major problems facing the new Federal 
Aviation Agency is recruiting sufficient vigorous and 
technically sound personnel to match the pace of its 
administrator. Simply taking over the present CAA 
personnel lock, stock and barrel would doom the new 
agency to sterility from the start. There are able men in 
the present CAA organization but they are in a minority 
On the whole, the CAA has become a classic example of 
how the civil service system can create a bureaucratic 
monolith that is interested primarily in preserving a 
status quo and shuns all progress and change. CAA’s 
postwar record is a decade of utter futility in coping with 
the tremendous problems posed by aviation’s rapid tech- 
nical development. The fact that we are entering the 
jet age with a creaking traffic control system and grossly 
inadequate ground environment can be laid primanibh 


at the doors of the former lighthouse keepers and OX-5 
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engine experts of the CAA whose technical education 
ended with the Jennie. The long delay in utilizing radar 
as a traffic control and approach system, the sorry episode 
of the slope line approach lights, the contractual red tape 
that drove industry out of the CAA equipment market 
and many other episodes familiar to all who have worked 
in civil aviation for the past decade show clearly that 
CAA personnel must be carefully screened before accept 
ance into the new Federal Aviation Agency 

The Federal Aviation Agency faces a tremendous task 
For it not only must cope with the problems of the 
future but still has a sizable pile of problems from the 
past as a legacy from the musty CAA. If the extremel) 
difficult problems of breaking through the many dead 
layers of the CAA personnel and selecting only the vigor 
ous and technically competent people can be solved, Mr 
Quesada will be off to a running start on the multitude 
of other problems facing his new agency. 

In the technical area the airspace problem is probably 
the most acute facing the new Federal Aviation Agency 
Thanks to a firm stand by Messrs. James Durfee, Civil 
Aeronautics Board Chairman, “Jimmy” Pyle, “Pete’ 
Quesada, the problem of divided authority in airspace 
control has already been resolved and the new agency has 
a clear charter to exercise firm control to provide for both 
military and civil requirements. To do this job ade 
quately the installation and operation of new traffic con 
trol and bad weather approach equipment must be 


pushed to the limit 


Federal Airport Program 


Certainly a new federal airport program must also b« 
formulated if ground environment is to be adequate for 
the military and civil aircraft already flying. The Pres 
ident’s veto of the Airport Act passed by the past Con 
gress should be rectified as soon as legislatively possible 

Virtually everybody devoted to the cause of civil avia 
tion fought hard for the establishment of the Fedcral 
Aviation Agency. The selection of Mr. Quesada to head 
it has been widely endorsed by knowledgeable groups 
All of us who have fought so hard to get this type of 
aviation agency and vigorous leadership must now fig 
, 


ro 


equally hard to see that it is given whatever it needs 
take full advantage of the fine opportunity that now lies 


ahead. —Robert Hotz 
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...12 G's, to be exact. This was one of a series of drop 
tests performed on a General Controls 4-way hydraulic 
selector vaive. Tests in accordance with JAN specifications 
included 24 shocks of 12 G's amplitude, 10 milliseconds 
duration each shock. 


Twelve shocks were applied to the valve through its normal! 
mountings, twelve without shock insulators of any kind. In 
both series, two shocks were applied along each of the 
valve’s three perpendicular axes. 


Results: Visual examination at conclusion of drop tests 
disclosed no distortion or structural damage as a result 
of shock. Precise measurements indicated zero leakage. * 


Such test procedures as these, performed on every General 
Controls hi-g® product before production release, insure 
the user against failure in the field. 


Why not talk to the man from General Controls about your 
next aircraft control requirement? You'll find the famous 
hi-g® trademark a quality standard you can depend on 


GENERAL CONTROLS 


AIRCRAFT CONTROLS DIVISION 


Glendale, California - Skokie, Illinois 


ants—42 factory branch offices serving the | 


*Qualification Report by Component Evaluation Laboratory, Inc., E! Monte, California 














WHO'S WHERE 


In the Front Office 


Geoffrey R. Simmonds, president and a 
director, Simmonds Aerocessories, Inc., 
Tarrytown, N. Y. 

George W. Bruner, a director, Bernco 
Engineering Corp., Indianapolis, Ind. Mr. 
Bruner is vice president-sales and engi- 
neering 

William A. Mattie, a director, Eaton 
Manufacturing Co., Cleveland, Ohio. Mr. 
Mattie is vice president-administrative. 

Joseph B. Black, vice president-operations, 
and James T. Dresher, vice president-finance, 
The Hiller Aircraft Corp., Palo Alto, Calif. 

Vertol Aircraft Corp., Morton, Pa., has 





elected James N. Davis, vice president- 
government operations; Hamilton W. Lord, 


fhnancial vice president; Virgil J. Wiltse, 
vice president-industrial relations. 

Gerhard Neumann succeeds Guy C. Sha- 
fer as general manager of General Electric’s 
Small Aircraft Engine Department, Lynn, 
Mass. Donald C. Berkey succeeds Mr. 
Neumann as general manager of the Jet 
Engine Department, Evendale, Ohio. 

R. E. Kleint, vice president and general 
manager, Ultrasonic Testing and Research 
Laboratory, Van Nuys, Calif. 

Capt. Hamilton O. Hauck (USN, ret.), 
director of the Technical Department, 
Guided Missiles Division, Fairchild Engine 
and Airplane Corp., Wyandanch, N. Y. 
Formerly, Captain Hauck was director of 
the Guided Missiles Division, Bureau of 
Acronautics 

Charles B. Preston, general accountant, 
United Aircraft Corp., East Hartford, Conn. 


Honors and Elections 


Maj. Gen Bernard A. Schriever, com- 
mander of the USAF Ballistic Missile 
Division, ‘has been named “Aviation’s Man 
of the Year” and awarded the Air Force 
Assn.'s Gen H. H. Amold Trophy. Also 
H. Julian Allen, chief of the High Speed 
at the National Advisory 
Acronautics, Ames Acre 
nautica was awarded the AFA’s 
Science Trophy for 1958, and Ralph J. 
Cordiner, board chairman of General Elec 
tric Co., was awarded the AFA’s Hoyt S$ 
Vandenberg Memorial Trophy for 1958 
The late Capt. Iven C. Kincheloe, Jr., 
received posthumous award of the David 
G. Schilling Memorial Trophy for his 


contributions to flight. 


Research Division 
Committee for 
Laboratory 


Changes 


Dr. Martin Schilling, programs manager 
md director of advanced development, 
Raytheon Manufacturing Co.’s Missile Sys- 
ems Division, Waltham, Mass 

l'homas F. Rocco, corporate field service 
ise manager for Acrojet-General Corp. at 
the Air Force Missile Test Center, Fla 

Joseph E. Mulheim, general manager, 
American Machine & Foundry Co.’s newly 
established Leland Electric Aircraft Products 
Division, Vandalia, Ohio 

Maj. Gen Frederick R. Dent, Jr. (USAF, 
ret.), manager, Engineering Projects Depart- 
ment, The Martin Co., Baltimore, Md. 

(Continued on p. 110) 
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INDUSTRY OBSERVER 


> Air Force planners fear USAF’s Dyna-Soar orbital bomber project may be 
absorbed by the nation’s new civilian space agency, the National Aeronautics 
and Space Administration, particularly if Defense Department's Advanced 
Research Projects Agency fails in its efforts to convince the Administration 
that man has a militarily useful role in space. 


> First firing of an Air Force-Lockheed Sentry reconnaissance satellite from 
Cooke AFB, Calif., probably will not be made until spring. Original firing 
date of January has been postponed because of a funds shortage. An addi 
tional $10 million to $20 million would have been needed to meet the 
January date, First vehicle probably will be a stripped down version of the 
satellite. 


> Competition for the prime contract for Navy's Eagle long-range air-to-air 
missile has been narrowed to two firms, and Navy’s final decision should be 
made within the near future. Over 10 firms have submitted proposals in 
the competition, including Chance Vought, General Electric, United Air- 
craft, Westinghouse, Sperry, Radio Corp. of America-Convair as a team, 
Douglas EF] Segundo, North American, and Bendix-Grumman as a team. To 
help offset the effects of electronic countermeasures, guidance will include 
both radar and infrared units. Proposals by Douglas, Bendix-Grumman and 
North American included a guidance package developed by Sanders Asso- 
ciates of Nashua, N. H. 


© Decision as to whether to award a contract within the near future for 
the Lockheed or McDonnell utilitv carrier configuration or to defer the 
selection until both aircraft have flown with four being 
debated at top Air Force levels. McDonnell is building a four-engine swept 
wing prototype with a 4,000-6,000 Ib. higher gross than the Lockheed 
design. Lockheed’s Jetstar has accumulated a substantial number of flight 
hours with twin Bristol Orpheus 1/5 turbojets and will fiy with four engines 
as soon as General Electric ]85s, Fairchild J83s or Pratt & Whitnev JT12s 
become available. Lockheed thus far has spent more than $6 million on its 
Jetstar project. 


cngines i now 


P Rolls-Royce S-3 engine, designated for use in de Havilland’s Blue Streak 
ballistic missile, is almost identical to North American Aviation’s Rocket- 
dyne Division’s sustainer for the Douglas Thor intermediate range ballistic 
missile. Only negligible changes in details have been made in adapting the 
North American engine to the British requirement. 


© Soviet work on defense systems for its long-range bornbers includes a stud 
of the possibility of creating and maintaining a large degree of turbulen 
to the rear and sides of the aircraft. The planners hope t tend the turbi 


lent area out to the point that interceptor aircraft normally release 
relatively short-range air-to-air missiles. 


> Ground communication system for Cooke AFB, Calif., ballistic missil 
base is being built by Kellog Switchboard and Supply Co., a subsidiary of 
International Telephone & Telegraph Co. Contract exceeds $2.4 million. 


© First development rounds of Avro’s Blue Steel air-to-surface missile a1 
powered by de Havilland Double Spectre rocket engine (AW Sept l, p. 37 


using kerosene as a fuel burning in concentrated hvdrogen peroxid Model 
of the missile shown bv Avro has large-diameter exhaust corresponding to n 
currently announced British rocket powerplant. Final engine for Blue Steel i 


expected to be a high-thrust Armstrong Siddeley unit 


> Britain’s Pye anti-tank missile is both roll-stabilized and steered by jet 
reaction. Booster charge is placed ahead of main sustainer, exhausts through 
a number of nozzles spaced around the periphery of the missile body. 


© Russian oceanographic research vessel was tracked by Air | ind Naw 
in the area between Guam and FEniwetok during the 1 nth npleted 
Project Hardtack, during which a nuclear device w xp] t } It 
tude. Observers said Soviet vessel was unusually well e€ vith 














Barden Precision SR1-4 min 


ature bear ngs as used in a linear or non-linear potentiometer 


BARDEN miniature-size bearings are built with instrument precision 


The Talyrond, a super-accurate 
measuring device, is used by Barden 
as a development tool; as a standard 
for correlation of other quality control 
instrumentation; as a gage for ultra- 
precise bearing parts. it measures 
roundness and waviness to five 
millionths of an inch. 


Precision-built potentiometers require concen- 
tric, smooth-running wiper contacts and ultra 
low torque characteristics to provide accurate 
and rapid response to small motivating forces. 


Barden Precision miniature-size bearings 
have the inherent concentricity, smoothness 
and low torque values to assure this sensitive 
resronse and electrical accuracy. 


Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden’s larger instrument sizes. 
Barden Precision means not only dimensional 


accuracy but performance to match the de- 
mands of the application. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For 
less difficult applications, Barden predictable 
performance can cut your rejection rates and 


teardown costs. 


Write today for your copy of Catalog Sup- 
plement MI which gives dimensions, per- 
formance: and engineering data on Barden 
Precision ball bearings 4” O.D. and smaller. 


THE BARDEN CORPORATION 


47 E. Franklin St., Danbury, Connecticut + Western office: 3850 Wilshire Blvd., Los Angeles 5, California 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR: INSTRUMENTS © AIRCRAFT ACCESSORIES * COMPUTERS AND RECORDERS »* MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISION APPLICATIONS 











ABMA to NASA? 


National Aeronautics and Space Administration may 
ssume technical cognizance over part or all of the space 
ictivities of Army’s Ballistic Missile Agency in Hunts 
ville, Ala. NASA is currently evaluating the work of 
the agencv, which could find itself with time on its hands 
if the Jupiter IRBM program is canceled or sharply cur- 
tailed. Formal Defense Department approval for the 
vil space agency to absorb much of ABMA’s work and 
talents probably will be granted in the near future. 


Quesada: Ahead of Schedule 


Past showing by Elwood Quesada, newly 
ministrator of the Federal Aviation Agency, in keeping 
well ahead of his own schedule as well as that set by 
has convinced most observers that the inde 
wency will be fully prepared to swing into 
iction by Jan. 1, effective date of the Federal 

Act of 1958 

Despite the prodigious task 
Quesada is determined to tie up all legislative loose ends 
before moving into the functional phase of the agency’s 

sponsibilities. For example, the act calls for recom- 
nendations to Congress for personnel requirements with 

ct to and national on or before 

1, 1960. Quesada hopes to have these recommenda 

ns re idy when Congress convenes for its next session 
Meanwhile, his staff is kept busy outlining basic staff 
equirements and laying the groundwork for the organiza- 


named ad- 


& MNgress, 

pendent 

¢ ff cient 
viation 


organizational ahead, 


security defense 


n’s over-all structure. 


Defense Information 


classifications on “millions” of Defense 
originated before 1946 will 
canceled on De 2 All 


downgraded _ to 


he security 
Department documents 
finally and automatically be 
secret” classifications will be 
t.” Defense Department announcement noted the 


measures required for 


igh cost of storage and protective 
gh classification documents that have been piling up 
ince the Civil Was 
lhe National Archives has published two volumes list 
the tvpes of information on World War IT that will 


1 or range 


declassified The documents 


bulky operation 
include 


fon 


downgraded 
single sheet messages to bound 
technical manuals These 
ontrolled materials plan, produ 
nt, inventories of military faciliti 
terials developed bv technical services 


documents on 
and 
equipment and 
such as Office 
ind training 


procure 


of Scientific Research and Development 


will be excluded from the declassi- 
those relating to intelligence and counter- 
counter coun 


international 


Documents that 
tion include 
1] electronic 


nt countermeasures 
neasures and documents originated by 


itciligence, 


or foreign governments. 


"W ait-and-See’ 


Airline industry has adopted a “wait-and-see” attitude 
N. Juliana who replaces Robert Kunzig as 
executive assistant to the chairman of the Civil Aero- 
nautics Board. Some criticism that Juliana comes into 
the position without any airline experience generally is 


airline officials CAB 


toward James 


being ignored by most close to 





Washington Roundup 





since, as they point out, few top appointees to the Board 
have ever come directly from the airline field 

It is felt, however, that Juliana’s extensive experience 
in government may be of some help in easing many of 
the Board’s internal administrative problems 
his appointment, Juliana was chief counsel 
nority membership of the McClellan Senat 


nate 
has 


Investigations Subcommittec He 
with the committee for about 
executive director at the 
Sen. Joseph McCarthy 


four 


time it was he 


Contractor Data 


Defense Department will issue a new 
week designed to facilitate tl 
requiring contractors to furnish t 
include a detailed definition of contra 
data and spell out safeguards for the 


i¢ negotiati 


hni 


developed at the contractor wh expen 
tion also that “‘proprictary 
i i d 


fed in contract 


W ill require 


Air Force Counsel 


Max Golden will take over 
Air Force replacing John A. J 
a similar position with National 
Administration (s¢ 
as deputy for pr 
Force S 
been assi 


USAF. 
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Space Agreements 


Limited international agreements that 
? 


be welded into 


wvernil 

in space efforts is being urged bi 
House ¢ 

Expl Speak 

meeting last week, Feldman 
known about space to justify 
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a universal code but 
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Soviets Plan Manned Orbit for Early ’60 


First U. S. attempt to place manned capsule into 
orbit may trail Soviet efforts by year or more. 


New York—Soviet Union probably 
will put a man into space by January, 
1960. The U. S. will follow with its 
first attempt from nine to 21 months 
later under present planning. 

Air Force crash program to shoot a 
manned recoverable capsule into orbit 
sometime next year (AW April 
p. 26) apparently has been largely 
scrapped on instructions from the De- 
fense Department despite the Soviet 
plans, with the Man-in-Space project 
moving over to the National <Aero- 
nautics and Space Administration and, 
to a lesser degree, Defense’s Advanced 
Research Projects Agency. 

Estimate of the time the first man 
would be in space was made by Brig 
Gen. Don Flickinger, USAF director of 
life sciences, at a meeting of the Society 
of Automotive Engineers here. 


U.S. Program 

The U. S& program was outlined by 
Roy W. Johnson, director of the Ad- 
vanced Research Projects Agency. 

Gen. Flickinger had estimated that 
the U. S. could put a man in space 
between March and May of 1960 at the 
very earliest and said a more likely date 
would be between December, 1960, 
and June, 1961. 

Johnson, who had conferred with top 


MANNED RE-ENTRY vehicle, as shown in artist’s conception, consists of space hesiail 
Inflatable landing bag between capsule and cone is designed to 
Reactions of pilot will be telemetered to physiological and 


and ablation nose cone. 
absorb some impact force. 
environmental display on the ground. 


26 


Administration officials shortly before 
outlining the program, said the first at- 
tempt would be made within 24 to 36 
months. 

NASA, Johnson said, has $40 million 
transferred from ARPA and ARPA still 
has $10 million to devote to the proj- 
ect. 

He added, however, that another 
$20 million to $25 million is still 
needed during Fiscal 1959 to meet the 
deadlines for the present program. 

The ARPA director told Aviation 
Weex that his agency would like to 
contribute the first and second stage 
vehicles for the Man-in-Space program. 
The $10 million remaining with ARPA 
is related to these rockets. 

Its active participation in the pro- 
gram is still in doubt, however. If 
ARPA fails in its present efforts to con 
vince the Administration that there are 
militarily useful reasons to put man 
into space, the program may be placed 
entirely in the hands of the National 
Aeronautics and Space Administration 

Johnson said the first MIS shot 
would attempt one-compicte orbit. The 
second shot, if the first is successful, 
would try for a 24-hour orbit 

Industry proposals under considera- 
tion include a joint Convair-Avco proj 
ect designed to place a single crewman 


. ; o 
eer 


into shallow orbit and then return him 
to a pre-selected landing area. Braking 
of the satellite would be by a metal para 
chute which should, its developers be 
lieve, land the capsule at normal cargo 
parachute speeds. 

Earlier, at a speech at the dedication 
of the CBS Laboratories Research Cen 
ter in Kes Conn., Johnson said 
the total U. program for space re- 
search would sot approximately $600 
million during Fiscal 1959. 

In other fields, he said ARPA “‘is ex 
amining programs in the field of ma 
neuverable satellites and of winged 
space vehicles” and “looking for 
weapon systems that may be applied to 
one of our major military problems, 
limited war.” 

He said his agency also is looking 
“into areas which may provide break 
throughs in non-lethal weapons.” 

Meanwhile, Air Force met last week 
with NASA to detail biomedical infor 
mation that Gen. Flickinger and his 
group had acquired while the MIS pro 
gram was still under USAF direction 
It is expected that Air Force, along 
with other military and university 
groups, will be assigned some of the 
biomedical work as the pro 
gram progresses 


research 


Breathing System 


Initially, NASA is evaluating various 
space capsule nose cones proposed for 
the MIS program. This area appears t 
be wide open once again. The prob- 
lems here, as with the rest of the pro 
gram, are primarily matters of systems 
engineering and reliabilits 

The biomedical requirements for a 
comparatively elementary MIS orbital 
capsule mission can be met now, Gen 
Mlickinger believes 

rhe breathing and ventilating svstem 
proposed by Gen. Flickinger is 
tially a replenishment arrangement with 
an operational capability of 48 hours 
which might be extended. In addition 
there would be an emergency system 
actuated by the closing of that 
would provide the pilot with enough 
pressurized air for 120 min. Since an 
orbit would take about 90 min., 120 
min. would give the pilot enough time 
to go around once and come in on the 
most favorable approach 

A completely closed ecological system 
is fine in theory, Gen. Flickinger said 
and the ARDC human factors group 
has one set up on a small scale. But, 
he added, even if it could be counted 
on to work in space, the weight trade-off 
is completely out of line at least for the 
immediate future. It would require 


essen 


a VISOT 
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+00-500 Ib. payload per man for a closed 
system, he estimated 

Pavload limitations are still fairly 
restrictive. Chemical rockets presently 
under development, on the drawing 
board or in test, are capable of placing 
a 10,000-Ib. payload into orbit, accord- 
ing to Gen. Flickinger, who believes 
this would be more than adequate for 
the first MIS mission. A gross payload 
of 2.800 Ib., half of which would be the 
biomedical package, would serve to put 
a man into orbit. The 10,000-Ib. pay- 
load would allow more time in orbit. 


No Companion 


It would not, however, enable him 
to have a human companion—a condi- 
tion which Flickinger says could con- 
siderably lessen the anticipated psycho- 
logical problems of space flight. 

There are, of course, many other 
problems involved in putting a man in 
space and getting him back safely. 
\mong those mentioned by Flickinger: 
e Weightlessness. It is believed that 
human physiology can withstand pro- 
longed periods of weightlessness but 
there is no way of proving this other 
than in actual orbit. 

e Radiation. Long-term effect of am- 
bient space radiation, the heavy particles 
that impact within the body, doesn’t 
worrv human factors researchers, but 
the recently discovered “van Allen 
laver” of ionization above 560 mi. does. 
This radiation hazard, approximately 
1,000 times greater than predicted, was 
unforeseen. Future unmanned satellites 
will provide more information about this 


AVIATION WEEK, October 13, 1958 


Prototype P3V-1 Flies 


Prototype of Navy anti-submarine warfare airplane is military version of Lockheed Electra turboprop transport, shown above on proving 
fight. Designated P3V-1, prototype is powered by Allison T56-A-10W engines, rated at 4,500 eshp. each. Tail sting houses magnetic 
anamoly detector unit to seek out submerged metallic objects. Navy has awarded Lockheed $10,000,000 pre-production contract. 


area. But, meanwhile, it should not 
interfere with the first MIS missions 
which will be below the critical altitude. 
e Gravity. In semi-supine position and 
with protective equipment such as an 
anti-G suit, pilot can withstand launch 
acceleration and retain a certain amount 
of movement if all boosters kick off as 
planned. It is a debatable point, Flick 
inger said, as to whether he should be 
given any control functions. With the 
help of Navy human factors group at 
Johnsville, the Air Force was able to let 
a man flv under the G-trajectory and re- 
entry forces required for space flight. 
The amount of deceleration and/or 
heat that the pilot must accept during 


re-entry will be fairly large and un- 
comfortable. But all effects will be well 





Emphasis on Space 

Washington—Aif Research and Devel- 
opment Command is reorganizing its 
Ballistic Missile Division to place new 
emphasis on space projects. 

In the reorganization, BMD’s Military 
Space Systems Office at Inglewood, 
Calif., is being elevated to a position 
equal with that of the Ballistic Missile 
Systems Office, which has responsibility 
for development of long-range ballistic 
missiles. The Military Space Systems Of- 
fice will be headed by Col. Richard D. 
Curtin and will have responsibility for 
military space systems and the bio-science 
aspects of space flight. The Ballistic Mis- 
sile Systems Office is headed by Col. 
Charles H. Terhune, Jr. 











within the reversible change area 

© Tracking. Limited to certain parts of 
the orbit, tracking will be difficult and 
may prove critical, particularly during 
re-entry. It is estimated that it will be 
possible to see or to talk to the pilot 
only about 10 out of each pa 
hus, ground control will have to mak 
is to whether to bring 
) around again 
Force has 


min 


quick decisions 
him in or to let him g 
e Empty field myopia. Aix 
found from work with volunteers sub 
merged in tanks that man becomes help 
two hours without a 
reference. Given a point of reference 
he can function up to 15 hr. Research 
ers feel they can solve this problem with 
optics. 
@ Safety. As in previous talks, Gen 
Flickinger stressed the two-pronged 
safety requirements of vehicle reliability 
and escape mechanisms. To emphasize 
his point, he showed a movie of a large 
missile toppling over and exploding on 
launch. There will be only 0.1 sec. to 
get the man off the rocket, he said, in 
case it explodes 

The large, recurrent 
the one without any presently demon 
stratable answer—is justification of the 
MIS program in the first place. It will 
cost $] million per pound of payload 
to put a man in orbit for only 48 hr., 
Gen. Flickinger said, and the value of 
having man in space still is not known 
But it is inevitable. And once man gets 
into space, Flickinger believes, there 
are bound to be some very useful results 
from his being there, both from a civil 
and military point of view. 


visual 


less in 


problem—and 
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Russians Plan Satellite Recovery, 
Lunar Shots, Manned Space Flight 


Moscow—Soviet scientists claim they have nearly solved problem of returning 
an artificial satellite to earth. This was among further details on Russia's satellite 
program disclosed here on the anniversary of the launching of Sputnik 1. 

According to a report in Sovetskaya Aviatsia, a Soviet rocket fired to an altitude 
of 279 mi., Aug. 27, was used in a preliminary test of a Russian solution to satellite 
stabilization problems. 

Prof. V. Dobronravoy said the rocket not only was devoid of transversal rotations 
but also of rotations around its longitudinal axis. Dobronravov said returnable Sput- 
niks must be guided ones capable of changing movements according to a special pre 
arranged program. 

“Besides the stabilization system the Sputnik should have engines with extra 
supplies of fuel”, he said. These engines then would be switched on at definite inter- 
vals conforming to the position of the Sputnik in orbit, permitting it to “glide down 
through the entire atmosphere and land at a definite predetermined point on 
earth’s surface.” 

Dobronravov said the Soviet satellite program is aimed at two immediate develop- 
ments: one, launching of guided and returnable satellites including manned Sput- 


orbiting rather than impacting. 


favoring it. 


apogee orbits. 


Mars and Venus. 





niks and two, launching of Sputniks to the zone of the moon. 

Use of phrase “zone of moon” is taken here to indicate initial Russian attempts 
to launch a moon rocket will be similar to U.S. efforts in that the plan calls for 
Dobronravov said the necessity and advisability of 
sending a human into space still is being discussed, with most Russian scientists 


Long range program for Soviet space research was laid out by President A. N. 
Nesmeyanov of the USSR Academy of Sciences. He said earliest Soviet plans include 
launching of eternal Sputniks which will circle earth with an almost unlimited life; 
launching of an orientated Sputnik; return of a Sputnik or part of it to earth. 

He said the Soviet program also is directed toward manned Sputniks, rocket flights 
to the moon and other celestial bodies and launching of Sputniks with very high 


After this, the Academy president said, will come creation of an interplanetary 
satellite station on which considerable number of men could remain for some time. 
He said creation of such a space station could be the starting point for travel to 


“The time is not far off when we will change from artificial earth satellites to 
interplanetary rockets,’ Nesmeyanov predicted. 








Improved Test Units 
Asked by Defense 


Washington—A Defense Department 
spokesmen has challenged avionics de- 


signers to develop automatic test 
equipment that can predict how much 
longer a system or component can be 
expected to perform reliably. 

This is one of three areas of future 
test equipment development that was 
termed “essential and inevitable’ by 
Edward J. Engoron, director, mainten- 
ance engineering, Office of the Assistant 
Secretary of Defense (Research and 
Engineering), in a talk at the Second 
Annual Joint Military Industrial Elec- 
tronic Test Equipment Symposium. 
lhe two other areas cited by Engoron: 
e Standardization: Wherever possible, 
complex specialized weapon system test 
equipment should be built around 
standardized sensing and measuring 
units. Engoron also called for greater 
uniformity of functional module sizes, 
read-out features and cabling to mini- 
mize logistics and training problems. 
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¢ Automation: Defense Department 1s 
encouraged by the development of auto 
matic sequential test equipment for 
weapon systems, much of it financed 
by private funds. Although automatic 
fault-isolation and read-out can do 
much to speed readiness checks of 
weapon systems, Engoron cautioned 
against going overboard with automated 
testers where the added cost and com- 
plexity is not justified. 

He also warned designers to keep 
the education and skill level of military 
maintenance personnel firmly in mind 
when designing test equipment. Only 
55% of military technicians have grad 
uated from high school and less than 
3% have college degrees, he said. 
Engoron also reported that only 16% 
of the military electronic technicians 
re-enlist. 

An Advisory Group on Electronic 
Test Equipment to recommend long- 
term research and development pro- 
grams in the field of weapon systems 
test and check-out equipment may be 
formed soon, Engoron reported. The 
group would function under the auspices 


of the Office of Electronics, Office of 
Assistant Secretary of Defense (Re 
search and Engineering). 


Convair Uses CL-44 as Basis 
For Early Warning Bid 


Convair Division of General Dy 
namics Corp. is submitting a team pro 
posal in Air Force’s competition for a 
new early warning contract. With Con- 
vair San Diego acting as systems man 
ager, the system is centered around 
Canadair’s CL-44 turboprop. General 
Electric would provide the radar instal 
lations, Hughes Aircraft the communi 
cations equipment, Litton Industries 
the computer and North American Ay 
iation’s Autonetics Division the naviga 
tion equipment. Other entries in the 
competition include Boeing, Douglas 
and Lockheed. 


Bristol and Aerojet 


>. 
Form Joint Company 

New York—Acrojet-General Corp 
ind Bristol Aeroplane Co. have formed 
a joint company, Bristol-Aerojet Ltd 
which will engage in development, 
manufacture and testing of solid rocket 
motors, including propellant formula 
fon 

Under a joint agreement Bristol-Aero 
jet will have exclusive rights to exploit 
Aerojet solid rocket products in th« 
United Kingdom and the British Com- 
monwealth. Territory is expected to be 
extended to include friendly European 
countries. Bristol-Aerojet factorv will be 
in England. 

Aerojet-General is making rocket mo 
tors for Polaris and Minuteman. Bristol 
makes rocket motor cases for most Brit 
ish missile programs 

First chairman of the board of dire« 
tors will be Sir Reginald Verdon Smith 
who is chairman of the Board for Bris 
tol Aeroplane. Other directors are Rear 
Adm. Sir Matthew Slattery, chairman 
Bristol Aircraft Ltd.. and chairman and 
managing director, Short Bros. and Har 
land; Walter Strachan, now general 
manager of Bristol Aircraft Co.’s Wes 
ton Division: Sir Alwvn Crow, Aerojet- 
General British representative, and 
W. E. Zisch, vice president and general 
manager of Acrojet-General. 





X-15 Rollout Set 


Rollout ceremonies of North 
ican Aviation’s X-15 research aircraft will 
be held Oct. 15 in the company’s Los 
Angeles Division. Principal speaker will 
be Vice President Richard Nixon. Prior 
to the rollout, a symposium will be held 
for discussion of the X-15 program. 


Amer- 
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DUMMY HONEST JOHN missile slung under the tail boom of Sikorsky S-60 


mockup shows load-carrying capability of the crane. 


Sikorsky Building S-60 With Own Funds 


Stratford, Conn.—F lying crane heli- 
copter of six-ton cargo capacity 1S being 
built here bv Sikorsky Division of 
United Aircraft Corp. which expects to 
start flight tests earlv next vear. 

Sikorsky is building two prototypes 
of its new $-60 fiving crane, developed 
entirely with company funds. Initial 
aircraft will be powered by twin Pratt 
& Whitney R2800 2,100-hp. piston en- 
gines; future versions with gas turbine 
powerplants are in the planning stage 

Indications are that Sikorsky consid 
ers the S-60 as the first step in a future 
family of even larger flying cranes for 





2 ; le 


both military and civilian applications 
One such in the design 
stage here considers a flying crane three 
times the size of the $60 having a 
pavload capability five times greater 
Gross weight of this giant would be on 
the order of 100,000 Ib. 


version now 


Tether Coupler 


Flying crane concept is based on 
Sikorsky contacts with operational serv 
ice of its various other 
have indicated that, in the case of the 
military particularly, more and 
work hours are being expended using 


models which 


more 


their loads 


this type of load 


+ 


helicopters carrying exter 
nally. Preference for 


ing has engendered cr 


; 


icism of lack 
direct vision for the fligl rew, which 
in turn has led to development of a 
tether coupler; by means of this equip 
ment a man on the ground can control 
the helicopter remotely for 
ind unload 


accurat 
yosItioning during loading 
} ~ s = 
ing 
Sikorsky 
proach offers onl 
the basic problem of true cargo 


copter development; that d 


engineers feel that thi 


} 
solutiol 


1 partial 


crane type which would 


PILOT’S SEAT SWIVELS 180 deg. to provide him with optimum view while flying S-60 or manipulating crane’s hoist. Separate sets of con- 


trols are provided for cither operation. In the seat swiveled rearward is Sikorsky engineering manager Michael I 
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Piasecki Flying Jeep Makes First Flight 


Prototype Piasecki VZ-8SP aerial jeep has made its initial flights at 


Philadelphia International Airport site of the Piasecki Aircraft Corp. 


plant. Designer Frank Piasecki is at the controls. Several changes have been made in the configuration compared with the mockup 


(AW Mar. 10, p. 25). 


The rear duct has been raised to reduce airflow interference effects from the front duct and the depth of the 


annular passage in the duct has been reduced. The research vehicle has hovered in ground effect and begun experiments in forward flight. 
Cuniform control vanes with tufts are visible beneath forward duct. 


chine to its bare essentials would also 
provide valuable gains in pavload capac 
ity and extend versatilitv. In the S-60, 
thev point out, by using basic twin 
engine S-56 (HR2S-1 and H-37A) 
powerplant and dynamic components 
on a fiving crane structure, a payload 
gain of approximately one ton is real 
ized using the same power, by deletion 
of the S-56 cabin weight and vertical 
drag. Additional savings will be real- 
ized because simplified structure will 
lower production costs, they point out 

S-60 will have a basic empty weight 
of approximately 19,000 Ib. Rotor sys- 
tem has a capability of lifting 36,000 
lb. On short flights of approximately 
10-15 mi., the $-60 will carry payload 
of approximately 16,000 Ib.; on 20-mi. 
missions it will haul some 11,000 Ib. 
Full load cruise speed will be 100 kt. 

Highlight is an entirely new concept 
of cockpit design; the pilot and copilot 
seated in a cab having considerable 
transparent area. Pilot, seated on left, 
has a swiveling chair, permitting him 
to turn 180 deg. to supervise loading 
and unloading operations while operat- 
ing a separate set of controls. Copilot 
will act as safety man, while pilot con- 
centrates on the load. 

First pictures of the full-scale mockup 
show that basically the S-60 structure 
comprises the control cab and a simple 
truss tail boom under which cargo of a 
wide variety of shapes and sizes can be 
carried. Initial details and views of S-60 
configuration were shown in AvIATION 
Week Dec. 10, 1956, p. 27 and June 2 
1958, p. 27. Main and tail rotor heads, 
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blades, transmission parts and drive 
shafts of the S-56 will not only permit 
longer periods between overhauls in 
itially than would be normally possible 
using all-new but would 
also result in lower operating costs be 


components 


cause of their greater availability 

l'urbine-powered versions of the $-60 
consider use of either two Allison T56s, 
two or four Lycoming T55s, two or four 
General Electric T64s, four or even five 
General Electric T58s or J85s or Fait 
child J83s. Pratt & Whitney JT-12 is an- 
other turbine considered. Indications 
are that a turbine-powered S-60 would 
not be available ae 1962 





Bloodhound Contract? 

London—British government decision 
to standardize on the Bristol-Ferranti 
Bloodhound surface-to-air missile is be- 
lieved imminent in aviation circles. Plac- 
ing of second round missile contract is 
expected this month and its value to be 
between $15 million and $45 million. 
Reliable sources predict that most of the 
contract will provide for research and de- 
velopment of the Mark 2 Bloodhound 
which is not yet ready for production. 
But an additional order for more missiles 
cannot be ruled out. 

According to some sources, the decision 
in favor of Bloodhound is primarily based 
on the unsatisfactory performance of the 
English Electric Thunderbird. The 
greater financial need of the Bristol com- 
pany for the contract plays a secondary 
role. 











Ballistic Supply Missile 
Developed by Convair 

Washington—Ballistic supply missiles 
capable of lobbing supplies and medical 
equipment infantry units 
have been developed for Army by Con- 
Division of General Dvnamics 

Present range of the missile is 


to besx gc d 


vair 
Corp. 
approximately 10 mi 
Designated the Lobber by 
the missile also can be adapted to com 
limited pavloads 
high explosives 


Convair, 


bat missions, carrving 
of napalm, chemicals, 
or small nuclear warheads 

Development of the supply missile 
reported last week im separate 
speeches by Lawrence B. Richardson, 
senior vice president-engineering of 
General Dynamics, and Maj. Gen 
A. T. McNamara, Army quartermaster 
general. 

Richardson said the 
liver rations, ammunition, 
communications equipment and other 
supplies “accurately and in quantity.” 

Lobber and its launcher, he said, can 
be handcarried in the field by a team 
of three men. He told a meeting of 
the Ninth National Noise Abatement 
Symposium in Chicago that quick-dis- 
connect Lobber payload sections can be 
pre-loaded ut supply depots and that 
70% of every missile can be re-used 

Convair said it plans to extend the 
Lobber program to the development of 
missiles capable of conveying substan 
tially larger payloads. Range of the mis- 
sile also will be extended. 


was 


missile can de 
medicines 
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Space Technology 





New Posts Created in NASA Organization 


By Ford Eastman 


Washington—Organization of the 
newly established National Acronautics 
ind Space Administration (AW Oct 
6, p. 31) is well under way, but active 
direction of space projects transferred 
from the Defense Department probably 
a relatively slower 


will be assumed at 


pace 

I’. Keith Glennan, NASA administra 
tor, savs that the future status of cur 
rent projects is not yet clear and that 
the agency will move slowly for a long 
to come in its effort t6 piece to- 
gether a national program 

Organizational plans, however, moved 
head last week with the announce 
ment of three top-management posi- 
tions in principal areas of activity 

flight development, aeronautical 
' and 

ninistration. The appointments are 
e Dr. Abe Silverstein, director of space 
flight development. Dr. Silverstein 
iad been associated with the National 
Committee for Aeronautics, 
which formed a nucleus of NASA, since 
29 and had served as associate direc 
of the Lewis Research - Center, 
veland, since 1952. Eugene Man 


hime 
space 


nd space research business ad 


‘ 
Advisory 


iniello, assistant to Silverstein, will 
director of the 


take ver as associate 
Lewis Research Center 
@eJohn W. Crowley, Jr., director of 
eronautical and space research. Crow 
joined NACA in 1921 and for the 
last 12 served as 
lirector for the organization 
e Albert F. Siepert, director of business 
Siepert has served as 
xecutive officer of the National Insti- 
utes of Health since 1948. He also 
Id administrative posts with the 
Credit dministration, Home 

ners Loan Corp., Ahlen Property 
Custodian and U.S. Public Health 


Service 


vears has associate 


dmunistration 


e John A. Johnson, chief counsel effec 
tive Oct. 27. Johnson, who has been 
eneral counsel for the Air Force since 
1952. entered government service with 
the State Department in 1946 and trans- 
ferred to the Air Force general counsel's 
office in 1948. He succeeds Paul G 
Dembling, National Advisory Commit 
tee for Aeronautics general counsel who 
has been acting counsel since the agency 
NASA. 

Silverstein, whose responsibilities in 
lude all space flight operations and 
direction of NASA's Wallops Island 
Va.. rocket launching station, will be 
issisted by Homer E. Newell, Jr., as 
issistant director for basic sciences; 
Abraham Hyatt, as assistant director fot 


u ibsorbed by 
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propulsion, and Newell Sanders as as- 
sistant director for advanced tech- 
nology. 

Newell will join 
Naval Research Laboratory 
was program coordinator for 
Vanguard. He also was executive secre 
tary of the Technical Panel on Rock 
etry of U.S. National Committee for 
the International Geophysical Year 

Hvatt has been chief scientist and 
research analvsis officer of the Navv’s 
Bureau of Aeronautics. He was 
ciated with projects to develop high 
energy fuels and research which led to 
the development of Navy's Douglas 
Skvystreak and Skvrocket research ait 
craft, the Lark and Polaris missiles and 
vertical-takeoff aircraft 

Sanders, who joined NACA at Lang 
ley Laboratory in 1938, is currently; 
chief of the Physics Division at 
Laboratory where he supervised jet en- 
gine noise research, instrument develop 
ment and high-speed automatic « 
processing and computing 

Assistant directors nam 
Aeronautics and Space Research Di 
sion under Crowley are Ira H. Abbott 
and space mechanics 
Addison M. Rothrock, propulsion, and 
Richard V. Rhode, materials, structures 
loads and operating problems 

Abbott, been 
rector for 


1947, has supervised 


NASA from. the 
where he 
project 


aSSO 


Lewis 


lata 


1 for th 


aerodynamics 


stant d 


NACA since 


resea;%c 


including fluid m« 


who has 
research for 
grams 
in aerodynamics, 
high-speed rodyna 
control, internal 
aircraft, heli 


chanics 
bility and 
propellers for 
Se iplane Ss 

R throck has been NACA 
hin W 


‘ | 


1947 and i harg« 


; 


director for resear< 


pulsion research program. Previously) 
he supervised research in high-perform 
ance aircraft fuels and lubricants a 
Lewis Laboratory, becoming director o 
research at Lewis in 1945. He 
NACA in 1926 

Rhode joined NACA in 
was named chief of the aircraft loads 
division in 1945. Since 1950, he ha 
been assistant director for research, ait 
craft construction and operating prob 
lems 

Another appointment announced br 
Glennan was the naming of Dr. John 
F. Victory as assistant to the admin 
istrator. Victory had served as executive 
secretary of NACA and was its first 
1915 


pomnce 


1925 and 


employee when it was created in 
As for space programs initiated pre 
viously and later transferred to NASA 


Administrator Glennan s 


be no immediate change in status. H 


added that NASA will 


nical 


the programs | 


of the lu 


there Ww 


cognizance 


Ns 


hrings 


First Australian C-130 Flies 


First of 12 Lockheed C-130 turboprop transports ordered by the Roval 
Force makes its maiden flight at Marictta, Ga. 
for December to Sydney's Richmond Air Base 


Australian Ai 
sircraft is scheduled 


Force 


Delivery of initial five 
Roval Australian Aix 


crews TOW 


undergoing flight transition at Sewart AFB, Tenn 








EXPERIMENTAL Schweizer 1-30 has Continental A65-12 engine generating 65 hp. 

































Schweizer Builds 1-30 Lightplane 
After 25 Years in Glider Market 


Elmira, N. Y.—Schweizer Aircraft 
Corp., has been producing 
gliders and sailplanes for the past 25 
manufacture of 
a light single- 


which 


years, has entered the 
powered aircraft with 
place 1-30 sport airplane 

The 1-30 will be sold as a complete 
unit or in Civil Aeronautics Administra- 
tion-approved kit form (AW June 23, 
p. 15). Cost of the latter, minus engine, 
could run about $2,000. Schweizer has 
not settled on price, beyond stating that 
the airplane “will be lower priced than 
currently available two-place airplanes.” 

he 1-30 itself will not be available 
before next spring. 

Ihe experimental model is powered 
by a Continental A65-12 four-cylinder 
engine generating 65 hp. at 2,300 rpm 
at takeoff. Engine dry weight is 171 Ib 
Airplane empty weight is but 700 Ib. 
Useful load is 380 Ib.; maximum gross 
weight is 1,100 Ib 

Wings and empennage of the 1-30 
are based on the Schweizer 1-26 sail- 
plane design, reinforced for greater 
loading and quickly removable for tow 
ing and garage-type storage. 

Airplane is of all-metal construction 
with fabric covering on the rear portion 
of the fuselage and the control surfaces. 
Fuselage is a combination of monocoque 
structure in front with steel tubing in 
the rear. Landing gear is an aluminum 
alloy cantilever gear with rubber com- 
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pression shock absorbers About 3 
hr. have been flown on the 1-3 
During tests at Elmira. in zero 


wind, the airplane was off the ground 


in 150 ft. Rate of climb ran to 1,000 
fpm. Top speed was 110 mph. Wing 


area of 160 sq. ft. and use of spoilers 
iustead of flaps produced normal land- 








Schweizer 1-30 
SPECIFICATIONS 


Span .... 40 ft. 
Length ... ; 20 ft. 3 in. 
Height (on ground) 6 ft. 2 in. 
Wing areas . 160 sq. ft. 


Aspect ratio 10 


Empty weight . 700 Ib. 
Useful load 380 Ib. 
Gross weight 1,100 Ib. 
Engine: Continental A65-12, four-cyl- 
inder, 65 hp. at 2,300 rpm. 
PERFORMANCE 
Cruise speed 100 mph. 
Maximum speed 110 mph. 
Stall speed 38 mph. 


55 mph. 
700 to 1,000 fpm. 
150 to 250 ft. 


Approach speed 
Rate of climb* 
Takeoff run (zero wind) 


Landing roll (zero wind) 225 ft. 
Fuel capacity 13 gal. 
Range (normal fuel) 350 mi. 


* Varies with type of propeller. 















ing roll of 225 ft. (zero wind) and high 
short-held approaches. Approach speed 
is about 55 mph 

The 1-30 has also towed three differ 
ent types of sailplanes, including a 900 
lb. two-place trainer, to altitudes up to 
5,800 ft 

Schweizer, which since World Wat 
II has also been producing major assem 
blies and parts for aircraft manufac 
turers, feels there is a definite need for 
an efficient and economica! lightplanc 
tailored to a low budget. Company 
based its design on the following factors 
@ Sailplane approach. Through scle 
tion of sailplane airfoil sections, basic 
wing design and clean detail design, it 
is possible to get an airplane with high 
efhciency and performance with much 
less horsepower and lower over-all cost 
@ Quick disassembly. Ability to take 
the wings off the airplane and tow the 
aircraft home behind the car eliminate 
the expense of hangar or tie-down « 
e Kit purchase. In kit form, airplan 
will be offered with or without a 65 hp 
The kit plan has worked out 
Schweizet has 
s in th 


engine 
well in sailplanes 
delivered about 75 of its 1-2 
manner (AW July 14, p. 95 
e Flight characteristics. Sailplane wins 
md spoilers enhance slow flight in tl 
30. Small fields would 
problem to this airplane. In 
mental model, Schweizer has been using 
both Sensenich and McCauley w 
md metal propellers. 

Design and engineering work alr 
has started on a two-place 
the 1-30. The present airplane has beer 
fitted with special ballast tanks and 
tested with an additional 330 Ib. of load 
with the Schweizer 
considering a 90 hp 


ind 


present 


its expel 


re} " ; 
Cis vt 


Same cngine 


engine for this 


version, though the airplane has not 
been flown vet with this 
While the company has made ip 


plication for CAA certification, tests 
will be pending until final conhguration 
of the airplane has been set 


Peking Group Designs 
Eight-Seat Transport 


light trans 


been ce 


Geneva—An_cight-placc 
vort—the Peking No. | 
signed and built in 100 days by teach 
ers and students at the Peking Institute 
of Aeronautical Engineering. Airplanc 
was test-flown Sept. 24 

Developed as part of a 
work and study program, the plan 
expected to cruise at about 190 mph 
and has a range of about 621 mi. Con 
figuration is conventional, and will re 
mind observers of the old Boeing 247 
twin-engined airliner of the early 1930s 
Engines are apparently the Russian 
ASh-621A rated at 1,000 hp. each 
These engines power the Antonov An-2 
being produced in China 


has 


combined 
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MOCKUP of Kiwi-A, first Project Rover reactor, is shown at Jackass Flats test area. Remotely controlled locomotive (left) will take 
reactor to the Maintenance, Assembly and Disassembly Building to be studied. Kiwi-A was designed by Los Alamos Scientific Laboratory 


Nuclear Rocket Facility Near Completion 


By Russell Hawkes the reactor as well as to the gencration in reactivitv and 


of thrust since failure to dindnate he it dvnamics makes re 
Jackass Flats, Nev.—Installations to from the reactor at an acceptable rate complicated probl 
ind operate the first experimental will cause temperatures to reach de tional power reactors 
rs in nuclear rocket Project structive levels based Kiwi-A cont 
ind nuclear ramjet Project Thrust production will be unimpor- _ ten perature, power 
ire nearing completion here in tant in the first phases of the projects flow rate data m« 
#01 area” of the Atomic Energy “Hot box” reactor used in first experi with command 
mmission’s Nevada test site ments of Pluto will not even simulate rective signals 
hook up of Kiwi-A, first Project ramjet operating parametcrs except trols. | fect of 
reactor, to test connections and those which directly influence reactor starting and 
umentation probably will be next Operation “aeete, Sgr 
Cold assembly tests will be Ps ypellant gases being tested in a Mey oa 
sometime in the first quarter of Kiwi-A will roar out of the tailpipe . aint 
Project Rover scientists will not under high pressure from a two milli Material 
ite the date of the first hot run cu. ft. tank farm near the — 
he reactor. Thev sav studies have Considerable thrust will b 
srogressed far enough to make this but there are no present plans 
ible ure it and no effort has been 


experiments in Project Pluto design an efhicient nozzle 


made with a very small reactor is of small concern at the pr 
vill be subjected to external f research. Exhaust onfice 
but will not simulate ramjet simulate back pressure caus« 
\ hot run is expected in nozzle 
r. No dates have been set for Project Rover initial studi 
tion of Torv II, the first 1 gun in early 1955 by the Un 
which will resemble a ramjet California Radiation Lab 
projects offer vast theoretical Livermore, Calif. and Los Al 
ve chemical propulsion entific Laboratorv which als 
both are at early stages in ted for AEC bv the Uni 
cle and are operating un California. In 1957, the Radiat 
es which are not the high oratory effort was redirected t 
lassed as feasibilit: clear ramjets and it now 
ctors built for the proj Project Pluto. Scientific | 
used in experiments to tinued with Project Rover 
data on reactor control and be Kiwi-A and the follow-on 
of materials subjected to high ictors, for which planning 
itures, radiation flux, extrem«¢ vanced, use solid hssion fuel 
elocities and, in the case of Plut moderator control rods and diff 
oxidation conventional practice only in 
lear rockets and 
eat exchangers in which the nd radical control technique 
uclear reaction is transferred ing studied but so far none have been 


ramjets are es of gas cooling. Gaseous and liquix 


; 


to the propellant o1 considered worth a full-scale te 


stream. An efficient ex High power density, larg 


necessary to the survival of operating temperature c 
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reactor while operating and will induce 
activity in nearby materials because of 
their capture of radiated neutrons. 

As much equipment and instrumen- 
tation as possible has been located in 
the shielded test cell. About 1,000 
control and data pick-up leads are 
passed through a shielded quick dis- 
connect plug which inserts in a hole 
in the test cell wall as the flatcar upon 
which the reactor is. mounted is backed 
up to the cell wall. 

After the reactor is shut down the 
test cell can be entered for maintenance 
of the equipment there. The reactor 
itself, mounted upon a flatcar, must be 
remotely disconnected and towed 2 mi. 
to a shielded Maintenance, Assembly 
and Disassembly Building by an electric 
locomotive operated by radio commands 
from the control point located about 
a mile and half from the test cell and 
the Maintenance, Assembly and Disas- 
sembly Building. Remote manipula- 
tors will be used by workers in the 
Building to take the reactor apart, 
dispose of the most heavily contamin- 
ated parts and prepare the rest for as 
much post mortem study as possible. 
Failure of an important component of 
Kiwi-A will end the test since the hot 
reactor cannot be approached at the 
test cell. Remote repair at the test cell 
was considered but abandoned. 

Remote control signals and data from 
the operating reactor are transmitted 
over -a buried cable net capable of 
handling several hundred signals. In- 
formation about reactor power level, 
propellant flow rate and reactor tem- 
perature is displayed before the master 
controller at the control point. Tests 
can be conducted manually or by auto- 
matic sequencing. 

Pluto ramjet project could lead to 
building of a continuously cruising air- 
breathing missile which could break out 
of its pattern and strike a target on 
command. It would be an extremely 
difficult target for the enemy to neu- 
tralize since it could be held in readiness 
over virtually any point on the earth. 
Atomics International Division of 
North American Aviation is associated 
with Radiation Laboratory in the proj- 
ect. First “Hot box” runs are expected 
to vield data for use in early design. 

Nuclear ramjet poses especially diffi- 
cult reactor design problems because of 
variations in density and composition 
of atmosphere which must act as cool- 
ant and propellant, threat of oxida- 
tion and transient conditions caused by 
Mach number changes and variations in 
the internal flow pattern. Hot box will 
operate with a power output of only a 
fraction of a watt and will be heated 
externally by a system of electric ovens 
and blowers to see the effect of a high 
temperature, oxygen-bearing environ- 
ment upon reactor operation. Low 
power level will keep contamination low 


34 


to permit inspection and changes of 
components in the test device. 

First Pluto reactor to simulate ramjet 
duct will be Tory II. No effort will be 
made to duplicate external flow or work 
out a shock positioning technique. Tank 
system and blowers will be able to 
supply continuous internal flow. Radia- 
tion Laboratory scientists are aware that 
the project will face an uncommonly 
dificult wind tunnel design problem 
when it becomes necessary to test a 
complete working ramjet. 

Test durations must be comparatively 
long to include reactor starting and 
stopping sequences and simulate reason- 


ably long ramjet operation. Closed cir- 
cuit tunnel is out because radiation 
contaminated air cannot be recirculated 
Tory I was a paper study which was 
abandoned. 

The 28 mi. by 40 mi. area which 
contains both Rover and Pluto test 
installations is located on the western 
edge of AEC’s Nevada Test site and 
includes a 12 mi. by 40 mi. plot trans- 
ferred to AEC from USAF’s Tos Vegas 
bombing and gunnery range in 1956 
About $10 million has been spent on 
construction in Rover Phase I and an 
other $10 million is funded in Fiscal 
Year 1959 for Phase I. 





States. 


wafte pilots. 


before March of next year. 





Industry Rumbles As Germans 
Ready New Fighter Study Group 


Further delays in West Germany's decision on purchasing jet fighter-interceptors 
now are seen as a sixth study mission begins preparations to leave for the United 


The group is tentatively composed of military representatives from West Ger- 
many’s Defense Ministry and eight engineering experts from Dornier, Heinkel and 
Messerschmitt. Mission is to study aircraft production techniques and new equip- 
ment for the three American types—Grumman FIIF-1F Super Tiger, Lockheed 
F-104A Starfighter and Northrop N-156F—still under consideration by the Germans 
as the main component of their future air strength. 

In the meantime, industry representatives who have been working with the Ger- 
mans for at least two years are beginning to hear strong rumblings of discontent 
from their home governments. These sources are thoroughly annoyed with continued 
German vacillation, the frequent visits of yet another mission and the general 
reluctance of the Germans to commit themselves on any specific orders. 

Said one source: “If we all pooled the money we've spent educating the Germans, 
we could have bought them an Air Force!” This exaggerated comment reveals an 
underlying common complaint. Many observers here believe the Germans are simply 
using the foreign manufacturers for a quick course in modern aircraft design. 

Said an American: “We spend hours taking them through factories, giving them 
cockpit checks and flights, making presentations, eating and drinking with them at 
night, and we don't even get a thank-you note after they go home.” 

There is growing resentment in France, whose aircraft industry has little to look 
forward to except a big German order, where once there was bright hope of French 
German alliance in weapons development and standardization. Some French officials 
are ready to make the purchase of the Dassault Mirage III the test case on coopera- 
tion. “If they don’t buy the Mirage,” said a French source, “I’m ready to give up. 
We'll never be able to work with them.” 

There is strong opinion that the real difficulty is that final decisions on equip- 
ment purchases must be made by persons who are not experienced or familiar with 
modern weapons systems. Badgered by political pressure and confused by hundreds 
of technical evaluations, these high-level Germans are simply floundering. 

But the real overriding reason is that even if Germany had the airplanes now, 
there wouldn't be enough pilots to fly them. Major portions of German air power 
are sitting on the ground in long-term storage because there are no available pilots. 
Recruiting is difficult; there is no real “young tiger” group aching to become Luft 


German industry sources, queried by Aviation Week about this latest mission, 
were aware of it, but lacking in detailed instructions. They believed they would be 
better informed in several weeks. But non-industry sources close to the situation 
report that the mission has just now been asked to submit its clearance requests. 

The group is expected to leave Germany in November, and knowing the sanctity 
in which Europeans hold the Christmas holiday period, are expected to return home 
before then. Allowing for the holidays and the resulting pileup of unfinished business 
which will be waiting for the mission when it returns, there seems little likelihood 
that the group’s final report will be completed before early February. 

Thus no final decision—if in fact there is ever to be one—is really expected now 
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backing up the SOCK in SAC 


Backing up the atomic Sock in the The MD-9 fire contro 

Strategic Air Command is 4a@aga’s lesigned, developed produ 
incredible fire control system for B-52 ArRaA@aZ, demonstrates Aaag4a’s con 
bombers. Sighting, setting and shoot- tinuing leadership in engineering, 
ing are all accomplished with deadly, evaluating and producing advanced 
automatic accuracy as these letha electron na elect 

tail turrets seek out hostile aircraft systems. Aaaga . 

manned or missile—and blast ‘em N.} a division of 

to earth. Arma Corporatio 


AMERICAN BOSCH ARMA CORPORATION 
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“Bau 


CONVAIR 


SAN 


METROPOLITAN 


and NOW-Canadair 


AYO“ 


These facts merit study: 


@ By special arrangement, Convair has 


transferred to Canadair all “*440” tooling 
to start new “*540”’ production line. 


@ Seat mile cost of 1.3 to 1.5 cents. 


@ Low operating costs make it profitable 


on moderate density routes . . . has 8% 
more seats than “*440’s” in standard 
configuration. 


Operational flexibility: uses any moderate 
size airport .. . has a range of 1500 miles 
with 2 hrs. fuel reserves . . . climbs 
quickly (1400 fpm) to smooth cruise 
altitudes of 15-20,000 ft. 


“Tland-6” engines provide wide speed 
range .. . overhauls at long periods . . . 
sectionalized design for easier maintenance, 
Each engine develops 3500 eshp at 
take-off, allowing increase of 4100 Ibs. 
over “440” in max gross weight. 

Cruise speed 325 mph at 20,000 ft. 


Aircraft is in production for the Royal 
Canadian Air Force . . . first deliveries, 
July, 1959, 


PAVIPAT INES FV RER, SEIU fe, FPO 


The NEW CHALLENGER 
For Short-Medium Routes! 


— Newest Member 
of a Family of Greats 


The turbine-powered Canadair “‘540” is the 
newest development in a series of great aircraft—the 
Convair “*240’s”, “340s” and ‘*440’s”—aircraft that 
have already accumulated some 6,000,000 hours of 
world-wide operating experience—aircraft that have 
proved themselves to be unmatched in their flight 
range for speed, efficiency and economy of operation. 

With Napier Eland turbine power added, the 
Canadair “540” has the increased range, speed and 
payload that identify it as the great new challenger 
on short and medium range routes. 

The result is a new airliner unsurpassed in 
performance characteristics and earning power. 


Your inquiries are invited. 


9: CANADAIR 


4a 





Limited, Montreal, Canada 


¢ Alrcratt * Research and development 
* Guided Missiles * Nuclear Engineering 
CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 


CAS8-CL66-86UST 
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Idlewild Rules May Affect 707 Economy 


PanAm fears N. Y. Port Authority noise limitations 
may hurt 707’s competitive position with Comet 4. 


By Glenn Garrison 


New York—Pan American World Air- 
wavs is objecting to Port of New York 
\uthority restrictions on operation of 
Boeing 707 jet transports at Idlewild 
Uhese rules may severely hamper eco- 
nomic success of the 707’s transatlantic 
service and its competitive position 
against the Comet 4. 

Both jets have been cleared for 
operation at New York but strings are 
ittached in the form of mandatorn 
operating procedures. Pan American 
is negotiating with the Port Authority 
for changes in the rules, but the airline 
will abide by them at least for now 

Pilots and Civil Aeronautics Admin 
istration controllers also are expected 
to object to the rules from a traffic 
control standpoint 

Announcement of the clearance and 
the restrictions was made by the Port 
Authority Oct. 4, and British Overseas 
Airways Corp. began scheduled trans 
atlantic jet service the same day. BOAC 
is now running weckly schedules with 
the de Havilland jet 

Pan American is worried about the 
economic effects of the restrictions and 
is trving to determine whether they 
will allow a money-making operation 
Che airline expects to go ahead with 
daily jet service to Paris and Rome 
beginning Oct. 26 as planned (AW 
Sept. 29, p. 29) 

“We don’t like them but we'll live 
with them.” said PanAm of the restric 
tions. The airline’s transatlantic jet 
inaugural is set for Oct. 26 and, under 
the restrictions, changes for nonstop 
east bound flights are “very few’’. 

PanAm is studying the specific effects 
of the rules in various operating condi 
tions and expects to develop new 
procedures which will equal or better 
the Port Authority procedures in achiev 
ing noise reduction. At the same time, 
Pan American’s proposals will permit 
the jets to operate “without prejudice” 
to their capabilities. These procedures, 
the airline says, will be developed 
jointly with Port Authority and other 
carriers 

The Port Authority regulations have 
not been formally accepted by Pan 
American. 

Main problem for Pan American 
with regulations is the weight restric 
tions they will cause. It appears certain 
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that almost all flights in both directions 
will have to make stops. 

BOAC, on the other hand, should be 
able to operate its smaller Comets non 
stop on most eastbound flights. The 
speed advantage of the Boeing jet 
thereby will be compromised 

Pan American is also unhappy with 
the night-hours restriction, maintaining 
that it is “irrational” for an airline to 
offer jet service by day and only piston 
service at night, in view of the fact that 
the jet operation as proposed would be 
equal to or better than propeller aircraft 
in regard to noise acceptability 

Elwood R. Quesada, recently ap- 
pointed Federal Aviation Agency ad- 
ministrator, who flew the jet at Idlewild 
last week, said he hopes the Port Au- 
thority restrictions will be eliminated 

The authority's restrictions, based on 
technical reports from its noise consult- 
ing firm, Bolt, Beraneck and Newman, 
set up these mandatory procedures: 
© Takeoffs between 10 p.m. and 7 a.m 
will be made from the two preferred 
runwavs only. 

@ Runway 25, which takes the jets 
out over Jamaica Bay, is the preferred 
runway and must be used when wind 
conditions permit and crosswind com 
ponent is not in excess of 20 kt 

e Next choice is Runway 22, and fol 
lowing takeoff a right turn must be 
made “as soon as practicable” to avoid 
fiving over communities 

If neither of the above 
be used, other runways will handle the 


runwavs can 





Made in England? 


New York—Pan American World Air- 
ways will be operating its Boeing 707 jet 
transport at New York International Air- 
port under rules which were designed for 
the Comet 4. 

Port of New York Authority approved 
proposed operating procedures submitted 
by British Overseas Airways Corp. for its 
de Havilland Comet. Pan American did 
not submit a proposal. [t was advised by 
the Port Authority of the under 
which it could operate—i.e., substantially 
the same as the approved BOAC pro- 
posals. 

One U.S. airline official commented 
to Aviation Week that the Port Au- 
thority procedures should be given a 
“Made in England” tag. 


tules 











takeoffs, but 15 deg. turns and power 
reduction procedures are called for, and 
takeoffs must be conducted so that the 
aircraft will reach not less than 1,200 ft 
of altitude over any community 

Ihe following specific piloting pro 
cedures to be used in takeoffs from 
Runways 13R-31L and 07 were 
BOAC, and Pan American will be r 
quired to follow “substantially the 
same” procedures 
¢ Initial takeoff with 8,000 rpm. power 
setting and 20 deg. flap 


set by 


© Accerelation to V, plus 15 kt. dur- 
ing climb, this speed to be maintaine: 
until the communities are reached 

@ At the boundaries of the communi- 
ties, power reduction to 7,350 rpm 


rhe preferred runways are 8,200 ft 
and 8,000 ft. respectively in length 
Runway 13R-31L 1s the airport's long- 
est, 9,500 ft 

BOAC says the restrictions will pos« 
no problem with the Comet 4, which 
operates at a weight 
of 158.000 Ib 
tions of temperature wind, the 
carrier savs, slightly 6,000 ft. of 
takeoff runway will be needed 

PanAm’s 707 7,500 Ib 
maximum and for consistent year-round 
operation at this weight some 11,500 
ft. of runway would be 


maximum 
Under the 
and 


OVCT 


, 
LZTOSS 


worst condi 


121 grosses 24 


nec ded, accora 


ing to Scott Flower, assistant chief 
pilot (technical), Atlantic Division 
rhe airline’s specifications for its jet 
indicate a 10,200 ft. takeoff runwa 
requirement on a standard 59F day at 
the maximum gross; 5,000 ft. at 220,- 
000 Ib. 6.600 ft. at 200.000 Ib. On a 
30F day, requirements drop to 9,500 
ft., 7,600 ft. and 6,200 ft. respectively 


But even if the runway is long enough 
for a full-weight take-off, the jet must 
face the problem of getting to 1,200 ft 
community where 

this ltitude 


1 major change the air 


over a 
Lowering 
probably will be 


required 
requireme nt 


line will seek in the rules. One source 
suggested 900 ft. as more suitable 
The procedures, according to tl 


Port Authority, will result in takeoffs 
over water about half the time. Sucl 
takeoffs involve the preferred but 
horter runways, as noted above. Th 
means Pan American will be forced to 
pass up the 9,500 ft. takeoff runwa 
half the time in favor of the 8,200 ft 
or 5,000 ft. runwat 

Runway 13L-31R, the longest strip, 


is now being extended to 11,200 ft 
with completion scheduled this year. 
Runway 25, the first choice under th« 


rules, will be extended from 8,200 ft. to 
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10,000 ft. by Apml 30, 1959. Pan Amer- 
ican pilots are not expected to take hap- 
pily to the added ste load of 
adhering to the specified piloting proce- 
dures. Another problem is trafhe con- 
trol. For example, the runway at a given 
time may not be the same runway the 
jet is required to use. The jet pilot then 
will ask CAA permission to use the pre- 
ferred runway; if the contreller agrees, 
the jet mav have to wait while inbound 
trafic is cleared. In practice, it seems 
unlikely that CAA will agree under 
most conditions. 

CAA, of course, will clear the jets 
for use of any of the procedures only 
when conditions are such that safety is 


not a concern. The right turn require- 


ment, obviously, will not be practicable 
where there is a conflict with inbound 
trafic. The Port Authority, in fact, 
notes that the operating procedures are 
subject to CAA-imposed limitations as 
to traffic control and other factors. 

American Airlines conceivably could 
be faced with a similar situation Jan. 
11 when its jet schvdules are expected 
to start. 

The airline said it has no intention 
of accepting or rejecting any operating 
procedures until it gets some of its 
own 707s and works out safe and suit- 
able flight procedures. American's jets 
will be test flown at airports where they 
will operate before procedures are 
nailed down. 


CAB Awards 4 Florida Routes 


Dv Robert H. Cook 


Washington—Civil Acronautics Board 
last week issued a formal order in the 
Lakes-Southeast Service Case 
iwarding new routes to Florida for 
Northwest, Delta, Capital and Trans 
\\ orld Airline Ss. 

At the same time, the carriers an- 
nounced tentative plans for schedule, 
service and equipment changes neces- 
sary to permit their entry into this 
market area during the forthcoming 
winter scason 

Effective Nov. 29, with an intermn 
30-day period allowed for filing of 
appeals, the Board’s decision granted 
the following authority: 

e Northwest Airlines authorized a Chi 
cago-Florida route. in addition to exist- 
ing service provided by Delta and 
Eastern. The route will extend from 
Chicago to Miami via Tampa-St. Peters 
burg Clearwater with nonstop service 
permitted between the Florida points 
ind Chicago. The decision also makes 
it possible for the carrier to provide 
single-plane service, stopping at Chi 
cago, between these cities and Milwau- 
kee, Minneapolis-St. Paul or cities to 
the west on the Northwest system. 

e Delta Airlines to operate a Detroit 
llorida route formed by an extension 
of its Route 54 northward via Dayton, 
Columbus and Cleveland, thus making 
the carrier competitive with Eastern 
on this Florida route. Indianapolis and 
Lowisville also were added as intermedi 
ate points on Delta’s Route 54 with a 
CAB stipulation that flights for the new 
extension must begin or end either at 
or below Atlanta. The carrier was per- 
mitted to add Orlando, Tampa-St. 
Petersburg-Clearwater and West Palm 
Beach to its existing service at Miami 
and Jacksonville. 

¢ Capital Airlines authorized a Florida 
entry by approval of a Buffalo-Cleve- 
land-Pittsburgh-to-Florida route, pro- 
viding the first one-carrier Buffalo. 
Moric service and competition with 


(reat 
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Eastern’s Cleveland-Pittsburgh-Florida 
service. Granting of the new route was 
accomplished by extending the Capital 
svstem from Atlanta to Miami via 
Jacksonville, Tampa-St. Petersburg 
Clearwater and West Palm Beach and 
from Pittsburgh to Buffalo by wav of 
Youngstown, Akron-Canton, Cleveland 
and Erie. Subject to several CAB re- 
strictions, the carrier will not be per 
mitted to provide single-plane service 
from Toledo, Detroit, Chicago, or 
Milwaukee or the Twin Cities to any 
points south of Atlanta. In addition, 
Capital. may not offer ‘local 
between Buffalo and Cleveland or pro 
vide single-plane service between cities 
south or north of Atlanta on its pres 
ent Washington, Baltimore, Philadel- 
phia and New York route 

e Trans World Airlines granted a St. 
Louis-Florida route via Nashville, At- 
lanta and Tampa-St. Petersburg-Clear- 


service” 


water. The decision permits TWA to 
conduct single-plane_ service from 
Florida to any point on its system 


west of St. Louis, providing that the 
flights stop at St. Louis 

Most observers feel the 
will have a far reaching effect since it 
allows the airline to offer a one-stop 
transcontinental service to the Florida 
market area and provides reasonable 
grounds for the carner to later apply for 
nonstop authority on this route. 

Trans World has not firmed its 
scheduling for the new route but ex 
pects to begin service by mid-Decem 
ber using Constellations between St 
Louis and Miami with a three-a-day fre 
quency for Tampa. 

Northwest expects to begin Florida 
service on Dec. | 

Capital Airlines announced it also is 
prepared to inaugurate Florida service 
on Dec. 1. 

Delta Airlines spokesmen offered an 
estimate of from 30 to 90 days from 
the effective date of the CAB order be- 
fore the airline will begin “token” 
Detroit-Florida service. 


WA award 








National and Delta 
Cutback Jet Orders 


Washington—Cutbacks in orders for 
turbojet transports have been made by 
Delta Air Lines and National Airlines 
at an estimated loss to the manufacturer 
of $25 million. 

The cutbacks, involving a total of fiv« 
Douglas DC-8 turbojets, are expected to 
be followed by further adjustments in 
equipment orders by other carriers be 
cause of failure to obtain necessary fi 
nancing under favorable conditions 
Delta and National were the two carriers 
referred to by Dr. Paul Cherington in 
his report to the White House when he 
noted that cutbacks on orders have “‘al 
ready occurred” (AW Aug. 11, p. 28 

National Airlines has cancelled out 
right three of the six DC-Ss initially or 
dered from Douglas. Delta has placed 
two of the eight it has on order on an 
yption basis “to be exercised at a late: 
date . . . if appropriate.” 

Annual reports to the stockholders of 
both Delta and National for Fiscal 
i958 disclosed that neither company 
has completed financing for its jet pro 
gram. According to its report, Delta 
now has firm commitments for six 
DC-Ss and 10 Convair 880s requiring 
total payments of $74 million 

National now has three Douglas 
DC-8s and 23 Lockheed Electras on 
order at an estimated cost of $59 mil 
lion. The company told its stockholders 
that it had discontinued the payment 
f cash dividends “to conserve cash i 
order to meet the commitments for the 
purchase of turboprop and jet-powered 
planes.” 

Che company also said it is 
short-term notes totaling $14,500 
as “‘non-current liabilities they 
represent interim financing while nego 
tiations are in progress for long-term 
borrowings.” 

Delta said it is negotiating with 


Carving 


since 


group of insurance companies for a 
$25 million long-term credit. The com 


pany, in its report, added that funds 
from the insurance credit, coupled with 
a “slight increase” in borrowings under 
its present bank credit agreement for 
$30 million, can be expected to cov 
the purchase commitments. 

During the General Passenger Fare 
Investigation, the carrier told the Board 
it planned to retire five DC-7s by the 
end of 1959 and five additional DC-7s 
by mid-1960. 

National Airlines will offer a 
stantial portion of its piston-engine fleet 
for sale in the used-plane market next 
year as one means of meeting payments 
on its Lockheed Electras which ar 
scheduled for delivery beginning in 
April. Sale will include four Lockheed 
1049Hs and four DC-7Bs_ purchased 
during company’s 1958 fiscal vear 


sub 
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Panagra Makes Subsidy Request; 


Fear of Latin Fare Battle Grows 


Washington—Fear of an all-out price 
war in the South American air market 
grew last week as Pan American Grace 
\irways asked for $6.8 million in sub- 
sidy payments to offset losses spurred 
by the cut-rate fares offered by its for- 
eign competitors. . 

Pointing out that it had been off the 
subsidy lists since December, 1948, 
Panagra told the Civil Aeronautics 
Board that the fare cutting tactics of 
non-member carriers of the International 
\ir ‘Transport Assn. became so “acute” 
lest year that the carrier is finding it 
dificult “if not impossible” to compete 

Compounding this problem, Panagra 
said, is a decline in passenger revenues 
from $10.8 million during the first eight 
months of 1957 to $8.9 million for the 
same period of this year plus a system 
load factor decrease from 60% down to 
53%. In addition, the carrier reported 
a $1 million increase in operating costs 
tor 1957 as compared with the previ- 
ous veal 

Predicting that the situation may be- 
come even worse, the airline pointed 
out to the Board that it competes with 
13 IATA members subscribing to fare 
levels suggested by the organization and 
10 non-member airlines which set their 
own individual fares to meet competi- 
tion. This ratio will change for the 
worse in the near future, Panagra said, 
when four more non-IATA airlines en- 
ter the competitive picture. 

In addition, the airline said, many 
[ATA members may be forced to follow 
the lead of an IATA member, LAN of 
Chile, which recently announced plans 
to lower fares to meet non-I[ATA com- 
petition. 

Modern equipment, such as Douglas 
DC-6s, Vickers Viscounts and Lockheed 
Constellations, along with high fre- 
quency schedules and luxury service at 
roundtrip fares as little as half the tour- 
ist rates charged by IATA carmiers on 
the same routes, have combined to place 
the low-fare practitioners in a strong 
competitive position, Panagra said in its 
petition. Inauguration of jet service by 
U.S. airlines also will provide the low- 
price competitors with an opportunity 
to re-equip with the lastest piston en- 
gine aircraft, the carrier said, 

Panagra observed that, while inter- 
vention by South American govern- 
ments could do much to stave off an un- 
controlled price war, chances for such 
relief are not particularly strong as in- 
dicated by the carrier's experience in 
Bolivia and Ecuador. Panagra service 
was inaugurated in these republics dur- 
ing World War II at the request of the 
State Department. In 1958, the airline 
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succeeded in reducing its service to a 
more economical level in Ecuador but 
public demand resulted in pressure from 
the republic’s president to reinstate a 
major portion of the lost service. 

Now in the “critical stage’’ of transi- 
tion to jets by mid-1960, the carrier 
will spend $27 million on new equip- 
ment and has signed credit agreements 
with six banks For $18 million of the 
total needed. Advance of the latter sum 
over the next two years is contingent 
upon the airline’s retaining a satisfactory 
earnings level during this period 

Of the total amount of subsidy re- 
quested, the carrier estimated it will 
need $2.3 million to break even during 
the coming vear; $1.7 million to cover 
income taxes, and $2.7 million for a 


12% return on investment 


Jet Runway Criteria 
Announced by CAA 


Washington—Civil Acronautics Ad 
ministration today announced new air- 
port criteria that will provide airlines, 
manufacturers and airport operators 
with runway standards for the opera- 
tion of jet transports for the first time 

In a revised technical order, CAA 
said the new design standards for run- 
ways were developed to give the in- 
dustrv a better correlation between the 
design of airports and the design of 
transport aircraft. Essentially, the order 
designated runway dimensions and 
strengths that will be required for the 
operation of transports expected to be 
introduced into service during the next 
five vears 

Airports designed for local service op 
erations will require a runway length 
of 4,200 ft. and a width of 100 ft 
Minimum runway length for any air- 
port equipped with ILS is 5,000 ft., 
however. Taxiwav width has been set 
at 50 ft. and landing strip width has 
been established at 400 ft. with a pave 
ment loading of 30,000 Ib 

Second category of airports—trunk 
operations covering flights which do 
not exceed 1,000 mi. in stage length 
will require runways 6,000 ft. in length 
Width of the runwav must be at least 
150 ft., width of taxiway 75 ft. and 
landing strip width has been set at 500 
ft. Pavement loading is 60,000 Ib. 

Continental airports serving nonstop 
flights of up to 2,000 mi. will require 
runways with a minimum length of 
7,500 ft., a width of 150 ft. and pave 
ment loading of 75,000 Ib. Taxiway 
width should be 75 ft., landing strip 
width 500 ft 


For intercontinental airports, those 
required to serve the longest range non- 
stop flights of all four categories, a 
10,500 ft. runway 150 ft. wide is re 
quired. Taxiway and landing strip 
widths are the same as the continental 
category, but pavement loading is set 
at 100,000 Ib. 

Runway lengths were established for 
standard temperature plus 41F deg 
sea level elevation and no gradient 
Runway length will be increased for 
airport elevation at the rate of 7% for 
each 1,000 ft. of elevation above sea 
level. Also, runway length will be in 
creased at the rate of 20% for each 1% 
of effective runway gradient. 


Pan American Defends 
Plan for Jet Lease 


Washington—Pan American World 
Airwavs last weck Eastern 
Airlines’ objections to a proposed Pan 
American-National equipment 
and stock transfer agreement as a “nat 
urally outraged” reaction to any compe 
tition to Eastern’s “monopolistic ef 
forts” in the New York-Florida market 

Answering requests filed by Eastern 
and Northeast Airlines that the contro 
versial plan be rejected by the Civil 
Aeronautics Board (AW Sept. 29, p 
30) attorneys for Pan American said 
Eastern had expected to strengthen its 
position in this market with Lockheed 
Electra turboprop transports bv the end 
of this vear but was “foiled in this 
predatory design.” Eastern has asked 
CAB to seek federal court intervention 
to stop the agreement between Pan 
American and National. Further noting 
that Northeast apparently “tagged 
along” in this request, Pan American 
scored the smaller carrier for its failure 
to provide improved service and jet 
equipment which, it said, Northeast 


denounced 


le is 


promised two vears ago upon receipt 
of a New York-Miami route 

Meanwhile, Capital and Continental 
Airlines, as predicted bv Aviarion 
Weex (AW May p. 45), are ex 
pected to announc 
terms under which Continental will 
lease three Viscount 812s for use on 
Capital’s newlv-awarded Florida route 
(see page 38), beginning Dec. 1. 

Hard core of Eastern’s objections to 
the Pan American-National lease plan 
was centered around contentions that 
a stock exchange agreement between 
Pan American and National would re 
sult in domination and control of Na 
tional by the international airline. As 
filed with the CAB, the agreement 
originally called for the mutual ex- 
change of 400,000 shares to be ap 
proved by a November stockholders’ 
meeting and an option permitting Pan 
American to purchase an additional 
250,000 shares at a later date 


equipment leas 








REPT IM PASSENGER FEATURES 


PASSENGERS WILL RELAX in luxuriously 


THE BOEING 707 STRATOLINER (above) is designed for me- 
comfortable cantilevered chairs that provide 


dium to long-range routes; the 707 Intercontinental, for over- 
ocean routes, and the 720 for short-to-medium range routes. All 
will bring unprecedented passenger comfort to the world’s airlanes. 


unobstructed leg room. Built-in opaque win- 
dow shades will cut any undesirable glare. 


GALLEYS ARE LOCATED both forward IN SPACIOUS 707 AND 720 CABINS, passengers will enjoy a 

and aft for efficient, flexible food service for _ride totally free of fatigue-inducing vibration. At night, ovalled 

up to 189 passengers. On ground, galleysare dome lights create the illusion of star-flecked sky. Windows—twice 

quickly serviced threugh special hatches. as many per seat row as in conventional airliners—provide unob- 
structed view even from aisle seats. Overhead passenger service 
units contain reading lights, call buttons, individual speakers. Ven- 
tilation system changes air rapidly without draft. Movable bulk- 
heads and seats set in tracks can be changed to any combination 
of 4, 5 or 6-abreast seating to meet all competitive situations. 


707 AND 720 CABINS provide for club-like lounges forward and 
aft. They can be replaced by additional seating. Boeing jetliners 
combine passenger-pleasing luxury with economical flight and main- 
tenance features that add up to profitable operations for airlines. 


SSOEMM Is 


Family of jet airliners 


These air nes Ire ' } te ordered B ri, ’ ners 
AMERICAN ¢ B.O.A.C. © BRANIFF © CONTINENTAL © CUBANA @ LUFPTHANSA © PAN AMERIC 


QANTAS © SABENA © SOUTH AFRICAN © TWA © UNITED @ VARIG @ Also MATS 











Swissair Orders 880s, Leases to SAS 


By David A, Anderton 


Geneva—Swissair has purchased five 
Convair 880-25 jet transports and has 
n option for six more (AW Oct. 6, p. 
+7). Deliveries are scheduled for the 
end of 1960 

I'wo of the airplanes will be leased to 
Scandinavian Airlines System for a 
period of four years as one phase of a 
interline agreement between the 
two operators 

lhe aircraft will be powered by four 
General Electric CJ805-3 turbojets 
rated at 11,200 Ib. thrust each and 
equipped with suppressors and thrust re- 
versers, First engine order is for 38 
powerplants of which 18 are spares. 

Under other terms of the interline 
agreement, Swissair will lease four Sud 
Aviation Caravelles from SAS for a 
four-vear period beginning in the sum- 
mer of 1960. 

Four Caravelles involved are addi 
tional orders placed with Sud Aviation. 
SAS thus now has 16 firm orders placed 
for the Caravelle which brings the 
French company’s order backlog to 49. 

Pooled maintenance and overhaul has 
been planned in the agreement, with 
Swissair assuming responsibility for 
both lines’ Convairs and their General 
Electric engines, and SAS handling the 
Caravelles and the Douglas DC-8s and 
DC-7Cs which both lines have bought. 

Thus both airlines will enter their jet 
eras with common fleets and a com 
plementary route structure that will sec 
the shorter-range Caravelles on internal 
European runs, while the Convairs take 
over the medium-range routes to the 
Middle and Far East and South 


new 


America. Douglas DC-8s will handle the 
North Atlantic routes, and there is 
some technical belief that the Convairs 
could be used as backups for that route 
because of their calculated ability to 
make the Shannon-New York leg non 
stop during the winter months, the 
governing condition for Atlantic flights 

Both airlines will be operating air 
planes with identical interiors and cock 
pits. They will be able to effect econo 
mies in spares orders and handling, in 
maintenance and overhaul, in mechanic 
training and tooling, that would not be 
possible if the two operators were to buy 
and operate their fleets separately. 


European Impact 


Observers here believe the Swissair 
SAS cooperation is going to have tre 
mendous impact on other European 
carriers. The terms of the agreement 
work out to the financial advantage of 
both airlines, in a time when every op 
erator has become increasingly 
conscious and is looking for ways to 
save every possible cent 

Paradoxically, this is the first time 
Swissair has bought an airplane which 
had a higher cost per ton-mile than 
some of its competitors, one parameter 
where the Convair 880 suffered by com 
parison. The deciding economic factor 
was the low number of passengers re- 
quired to break even on operating costs 

For a typical route of 2,500 naut. mi., 
33 passengers out of the 85 paying ca- 
pacity of the Swissair Convairs are 
enough to make the break-even point 
Che calculations are based on an as 
sumption of 10 cents per passenger-nau 
tical mile as income, which is conserva 


cost- 





tive on the Far East routes, mn 
conservative on the South America 
runs but a average Aj 
'ransport Assn. cost formulas were use: 
in the study, modified for 10 year dé 
preciation of the aircraft and assuming 
50% engine For the 
range of 250 naut. mi., Convair 
a break-even passengers a 
about 50 

Particular model bought by Swissai 
is the Convair 880-25, engineering 
model 31, which is the long-range over 
all version of the plane. Identical speci 
fications control the layout of the 
airplanes destined for both operator 
Interior seating will provide space for 3! 
first-class passengers and 56 seats of ec 
class configuration, five abreast 
Swissair will block 
seats for an exti 
total spa 


re isonable 


spares very short 


show 


; 


number of 


nom\ 
and at 34-in. pitch 
one of the economy 
cabin attendant, making 
for 85 fare-paying passengers 
Four loung« will be provides 
in the first-class cabin, for a total of 9 
seats in the airplane. Swissair does not 
plan to sell these seats even though the 
are stressed for passenger handling 
Specification data for the Swissau 
Convairs shows a ramp weight of 204 
000 Ib., a takeoff weight of 203,400 Ib 
a landing weight of 155,000 Ib. and a 
zero fuel weight of 126,000 Ib. Manu 
facturer’s weight empty is 90,029 Ib 
operator's weight empty is 96,000 Ib 
largely due to galley equipment an 
stores. Fuel capacity 1s 92.900 Ib 
Airplane will have leading-edge slats 
for improved short-field performan: 
will be first Convairs so equipped 
Convair quotes a Mach 0.8 cruis 
speed at 35,000 ft. for the airplane 


seats 


Aeroflot Tu-104A Loads at Vnukovo Airport 


Aeroflot Tu-104A is pulled into loading position at Moscow's Vnukovo Airport prior to daily departure for Prague. Passengers now are loaded 
from both ends of the airplane. Truck pulls Tu-104 nearly to the runway before engines are started, to eliminate dust disturbance 
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GREATER PROFIT POTENTIAL 
FOR SHORT-SECTOR, 
HIGH-FREQUENCY ROUTES 


a 


- 
m : 
-~ 











Low operating costs... best of any postwar aircraft in this category... 
designed for low break-even load factors on local service operations. 


Proved popularity—big capacity... Viscounts have boosted load factors 


passengers with ample baggage and mail space. 


Dependable, economical Rolls-Royce power... four Rolls-Royce Dart 
506 jet-props . . . unsurpassed for economy, ease of maintenance, length 
of overhaul cycle (TCA reports 1900 hours, test engines to 2000)... 
300 mph at 10,000’. 


Fast intermediate servicing and terminal turn-around ... can operate 
up to five 100-mile sectors without refueling and with a minimum of 
ground handling .. . integral, hydraulically-operated stairs . . . safe, simul- 
taneous on-and-off loading of passengers on left, freight on right. 

Jet Age growth for local service carriers and the areas they serve... 
faster schedules and modern jet-prop equipment mean new business 
traffic and accelerated growth ...size of Local Service Viscount is 
adequate to absorb future payload increases. 


For information, contact: Christopher Clarkson, U.S. 
representative, 10 Rockefeller Plaza, New York 20, N.Y. 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT... 


@ Bieeyeyy: WTC 
) Ba d-1ule3 ce 
POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. © WEYBRIDGE, ENGLAND © MEMBER COMPANY OF THE VICKERS GROUP 
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U. S. Demonstrates DME-T Advantages — 


By Philip J. Klass 


Indianapolis—Usefulness of distance 
measuring equipment-Tacan (DME-T) 
in combination with VOR to provide 
nore precise navigation and more effec- 
tive trafic control 


demonstrated 
in the air and on the 


ground for 
representatives of 30 member nations 
of the International Civil Aviation 
Organization 
Demonstrations were part of a four- 
day U. S. symposium intended to ac 
ICAO members with VOR 
and to gain support for the 
which the U. S. will propose 
the international standard short 
range navigation aid at next Februarv’s 
ICAO meeting in Montreal (AW Oct. 
6, p. 45). 


U.S. Position Clarified 


appeared to have 
clarified the U. S. position on short- 
navigation aids for many [CAO 
representatives. Uncertainties had been 
raised as the result of several years of 
internal controversy here between civil 
DME and Tacan compatible distance 
measuring equipment (DME-T) and 
because of the lack of well-defined 
U.S. position at last fall’s Sixth Com- 
munications Division ICAO meeting in 
Montreal 

U.S. seeks the continuation of VOR 
1S an international standard, extension 
as well as terminal 
itution of DME-T 
DME adopted by 


was 


quaint 
DME-1 


system 


The symposium 


range 


of its use to en route 
wreas and the 
for the older 
ICAO in 1951 

In a statement which evoked favor- 
from foreign visitors, 
Civil Aeronautics Administrator James 
lr’. Pyle said the U. S. does not expect 
other nations to install VOR-DEM-T 
facilities ““bevond required to 
ischarge that nation’s self-assumed obli- 
gation to furnish air navigation service.” 

This “install if vou need it” 
philosophy appeared to make friends, if 
not converts, for the U. §$ 

Questions raised by United Kingdom 
representatives during the symposium 
indicate the tack the British are likely 
it next February's ICAO meeting 

their efforts to establish Decca as 
in international standard 

The British are expected to direct 
. eir opposition primarily at the adop- 
ion of DME-T rather than VOR which 
already is heavily implemented by many 
ICAO nations and airlines. Several 
hundred VORs are already installed 
outside the U. S., approximately 600 
are already planned 

British will claim that accuracy of 
VOR-DME-T is not adequate to pro- 
vide parallel routes with lateral separa- 


subst 


civil 


ible comment 


those 


only 


position 


to use 
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tion in high density areas such as 
London; that the more accurate, hyper 
bolic Decca system is required. U. § 
will emphasize that many U. S. airports 
already are handling considerabl 
operations per day than London using 
only VOR; that the addition of DME-1 
will greatly increase traffic capacity by 
reducing longitudinal aircraft separation 
providing man\ 


more 


now required and by 
more holding fixes outside the terminal 
area 

Britain will stress the inherent com- 
patibility and easy transition from short 
rangeé long-range navigation aids if 
Decca is used for the former and a 
sister-system, known as Dectra, now in 
trial use over the North Atlantic, is 
emploved for the latter. Although the 
U. S. has not disclosed its official posi 
tion on long-range navigation aids, it 
is expected to lean heavily upon self 
contained Doppler radar systems 

On the subject of easy transition and 
compatibility, the U. S. will emphasiz« 
the fact that transition from en route 
short-range navigation aid to instrument 
approach aid favors VOR-DME-T be- 
cause airliners can use VOR receivers 
for instrument approaches since ILS 
is widely used around the world, in- 
cluding the United Kingdom. Addition 
of a low-power DME-T at an airport, 
providing the pilot with 
indication of his distance from touch- 
will greath problem of 
instrument approach with high-speed 
jets, the U.S. will emphasize 

The United Kingdom, whicl 
to use airborne Doppler radar in con 
junction Dectra_ for 
navigation, questioned whether the us 
of such 


, 
coes not 


continuous 


down, ease 


plans 


with long-range 


a self-contained navigation aid 
eliminate the need for 
DME-T for international carriers. In 
answer, Air Transport Assn’s Milton 
Amold said U.S now 
studying and evaluating th 

ship of DME-T and Dopp! 

conceded that a self-contained 

tion aid “might decrease the need 
DME-1T 


In an 


airlines ar 


effort to establish that com- 
bined use of both Decca and VOR is 
feasible, Wing Steer ee 
Wood of Britain’s Ministry of Trans 
port and Civil Aviation asked 
U.S. military aircraft would be per 
mitted to flv the federal 
navigation devices 
Vortac. In reply, D. D. Thomas, di 
rector of CAA’s Office of Air Traffic 
Control, said they would, providing the 
could fly the same tracks as civil-mili- 
tary aircraft employing Vortac 

Visitors also favorably 
on the pictorial type presentation em- 
ployed by Decca and showed consider- 


, ’ 
whether 


airwavs if they 


used other than 


commented 


ible interest in cl 
pictorial-t pe displa 
under CAA 
use with VOR-DMI 
CAA official 
of tl 
permit design of ymnsider y smal 
pictorial displavs by U.S 
nt d: 


years ago 


prese nt statc 


manufacture 
that VOR 
to either 


if user interest wart 


DMI 


pictoria or pre 


1} } 7 
| was equal idaptabk 


vmboli 


The report th t 


pointer) tvpe displa 
Britain is 
tvpe indicator for us¢ 
gests that both types 
their advocates.) 

I'wo significant new development 
in VOR and DME-T ground stations 
unveiled at CAA’s Technical Ds 


during the svmpo 


developing } CTOSS-pt mfter 


with Decca 
of displays have 


wert 
velopment Cente1 
sium 

e “Doppler” VOR, ich 
technique that greatly imp 
accu of ground station at sites witl 
; 


emp! 
new 
mountainous, wooded terrain but 

no change in airborne VOR 
receivers Initial tests at Charlest 

S. C. in adverse terrain showed that 
d VOR st 


reauces 
its pre 


quire s 


the new technique 


tion errors to one seventh 

value to pro ick in over-all 

of 0.9 deg. Even better accut 

likely with refinement of th 

new technique, CAA says 

© Small, low-cost DME-T station, v 

includes dual equipment 
r automatic ! 
imsmiutter 


erro! 
appears 


w DMI 
installed in ) existing VOR 


Manufacturer's Displays 
SVMpO ul t spent 
ble time ' 


VOR-DME-1T 


l | | bv th 
tion, much of 1 
quality f priva 
Onc represen 
leans toward 
Week that 
amount of go\ 
effort that 
development and 


VOR-DME-1 


hon 
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AIRLINE OBSERVER 


> Watch for Northeast Airlines to announce that its offices in Washington 
—where James W. Austin, president, and Nelson B. Fry, vice president of 
sales, and other sales officials are now headquartered—will be closed and 
moved to New York City. 


> Federal Aviation Agency will provide a total of 15,000 new jobs during 
1959. Size of the agency, once it is fully implemented, is planned at 40,000 
persons. 


> Russian [1-18 Moskva turboprop —. originally scheduled to go 
into airline service several months ago, are being used for regular cargo flights 
between Moscow and Sverdlovsk in western Siberia. The 880-mi. route is 
considered a short stage run by western observers for an aircraft rated with 
a nonstop range of 3,100 mi. 


> Introduction on July 1 of positive control of aircraft on one transconti- 
nental airway at altitudes between 17,000 ft. and 22,000 ft. coupled with 

itive control of all aircraft above 24,000 ft., has resulted in an average of 
400 IFR operations each day. This is an increase of 5,000 IFR flights 
daily since July 1. Airlines report satisfaction with the system and say no 
unusual delays have occurred since positive control was introduced. 


> Post Office Department this month began weekly —- for air mail 
services to domestic airlines. Although carriers presently receive mail pay on 


a monthly basis, three years ago periods of six months to two years had 
elapsed before final payment was made by the Post Office. 


> Railway Express Agency’s application to serve as an international air 
freight forwarder has been denied by the Civil Aeronautics Board as “not 
in the public interest.” In its decision, the Board noted that the request 
would have been disapproved in any event since Railway Express is wholly 
owned by the railroads and thus owes a primary loyalty to the railroads. 


> Civil Aeronautics Administration has awarded a $15.6 million contract to 
Federal Telephone and Radio Co. for the purchase of components for 196 
complete Vortac ground stations. New equipment consists of dual trans- 
ponder beacons, test monitor and control equipment and an antenna for 
cach Vortac station. Contract brings total of stations to be equipped with 
the Vortac components to 328. 


> American Airlines plans to begin Boeing 707 jet transport service between 
New York and Los Angeles on Jan. 11. New York-San Francisco service 
through Chicago will start Jan. 25 and by mid-summer Dallas, Boston, 
Baltimore-Washington (Friendship Airport) will have 707 schedules. 


> Czechoslovak Airlines has announced plans to begin experimental heli- 
copter feeder service in 1960. The aircraft will deliver passengers from re- 
mote points “to the central transportation network.” Czechoslovakia already 
has a number of large, Russian Mi-4 helicopters that could be used for the 
service. 


> Aloha Airline of Hawaii has signed a contract to buy three Fairchild 
F-27 turboprop transports with an option to purchase an additional two in 
1960. The airline plans to use the Federal Equipment Loan Guarantees Act 
to help obtain long-term financing for the planes. In addition, the company 
—_ to reduce the par value of the 930,000 shares of stock outstanding 
tom $1 per share to 25 cents. This will be followed by the issuance of 
4 million shares of preferred stock, 6% non-cumulative, convertible to com- 
mon stock at 25 cents per share. 


> Civil Aeronautics Administration has now purchased 20 French developed 
scan conversion systems to provide television type radar displays for air traffic 
controllers. First delivery of the equipment will be completed within 90 
days, and the three first systems will be installed at New York Idlewild, 
Washington National and Chicago Midway. Intercontinental Electronics 
Corp. is the supplier. 








SHORTLINES 


P Allegheny Airlines reports 60.8 mil 
lion passenger miles for September, the 
heaviest September figure in the com- 
pany’s history. The airline carried 602, 
000 Ib. of cargo, including air express 
and air freight, for a 30% gain over 
September, 1957. 





® Chicago Helicopter Airways carried 
11,579 passengers during September, 
a 60.3% increase over the 7,223 pas 
sengers flown during the same period 


of 1957. 
> KLM Royal Dutch Airlines will be- 


gin new twice weckly service to Tripoli, 
Libya, from Amsterdam using Vickers 
Viscount 803 aircraft. The new ser 
ice, which begins on Nov. 1, will con- 
nect with flights from New York and 
Houston at Amsterdam. KLM also is 
picking P options on three more 
Douglas DC-7C airliners to be de 
livered before the end of 1958. 


> Piedmont Airlines has received two 
of its Fairchild F-27 aircraft on order 
and plans to put them into service by 
mid-November. The carrier has orders 
for eight of the turboprop transports 


> Resort Airlines has received an ex 
tention of the time limit to begin 
service to the Florida-Caribbean area 
from the Civil Aecronautics Board 
Scheduled to begin service in a 
tember, Resort may now reschedule 
it for July 1. 


> Trans-Canada Air Lines is re-intro 
ducing its emigrant and family fare 
plans on Oct. 15. Fares will continue 
through March 31. The low-cost 
emigrant fare between London and 
Montreal is $173.90 economy as com- 
pared with the regular economy fare 
of $247. TCA, which will offer a total 
of 10 flights a week across the At- 
lantic during the period, has scheduled 
a family fare plan that will enable 
a family with two children to save 
$450 on an economy class Montreal 
London round trip. 


> United Air Lines has awarded con 
tracts for 680 million gal. of kerosene 
jet fuel to five U.S. oil companies. The 
contracts vary in length from three 
vears for Shell Oil, Standard Oil of 
Ohio and Standard Oil of California 
to four years for Phillips Petroleum 
and five years for Esso Standard Oil. 
All contracts become effective Jan. 1. 
United also has begun construction of 
a $475,000 jet engine test cell fa- 
cility at its maintenance base at San 
Francisco International Airport. West 
ern Knapp Engineering Co., of San 
Francisco, is expected to complete the 
new building next June. 
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Revenue Fo 
Revenue Passenger load Total Revenue to 
Passengers Miles Factor U. S. Mail Express Freight Revenue Available 
(000) % Ton- Miles Ton-Miles 
DOMESTIC TRUNK 
American 641,732 473,271 70.4 1,597,168 947,496 9,170,992 57,165,220 60 9 
Broniff 165,068 75,305 58.0 296,062 202,471 656,766 8,389,498 485 
Capital 346,123 136,735 58.5 507 , 678 312,825 404,506 14,329,943 48.4 
Continental 84,222 46,225 53.5 100, 544 48,258 221,123 4,808, 587 45.9 
Delta 224,596 111,699 58.1 373,899 298,033 1,173,705 12,583,672 53.8 
Eastern 657 , 687 358,308 53.41 866, 357 528,148 1,327,841 37,191,738 47.95 
Nationa! 117,530 68,893 52.5 234,141 48,341 425,447 7,359,372 43.9 
Northeast 105,622 34,820 46.7 79,907 28 , 884 99,078 3,535,271 38.6 
Northwest 154,157 124,025 64.1 447 ,336 248,414 1,011,846 13,591,432 55.4 
Trans World 422,506 397 ,802 71.5 1,107,727 750,977 2,539,569 42,509,189 64.0 
United 630, 508 495,009 68.4 2,286,058 1,004,961 6,450,553 57,242,360 60 2 
Western 126,230 69,950 56 8 211,707 91,419 370,374 7,304,533 46.5 
INTERNATIONAL 
American 13,412 12,627 66.1 9,138 594 247,171 1,575,996 63.3 
Braniff 4,504 8, 660 55.3 7,176 107,046 1,052,301 484 
Caribbean-Atlantic 24,583 1,710 65.90 2,632 183, 402 71.29 
Delta 5,569 6,795 58.4 7,830 37,355 799,810 50 3 
Eastern 43,155 60,520 57.81 71,182 137, 680 6,417,740 58 28 
Mackey” 10,270 2,101 45.6 90 
National 10,670 7,224 71.0 9,166 3,873 47 ,823 826,012 61.4 
North west 19,692 43,072 69 2 1,139, 589 26,335 950,839 6,617,605 73.8 
Pan American 
Alaske 6,073 6,521 71.1 27 , 256 173,023 857 , 460 63.0 
Atlantic” 135,134 192,621 67.7 1,245,995 
Letin America 120,098 129, 280 71.7 375,687 4,391,949 16,738,612 68.1 
Pacific 26,345 94,878 77 7 1,200,416 1,717,401 12,765,291 747 
Panagra 10,410 13,311 50.5 68,865 441,038 1,965,528 54 0 
Resort* 
Trans-Caribbean 8,411 17,443 88.68 34,752 1,620,805 87.3 
Trans World 37,192 109,322 63.1 944,795 698,650 12,973,825 62.0 
UMCA 150 49 35.5 1,811 7,059 468 
United 12,988 32,264 75.9 143,818 99,233 3,534,993 73.4 
Western 1,596 2,481 447 840 3,309 274,288 48 6 
LOCAL SERVICE 
Allegheny 48 , 266 8,526 49.9 10,373 20,854 23,857 869,077 49.6 
Bononza 15,258 3,530 44.6 4,685 2,251 11,495 356, 562 432 
Central 13,377 2,491 35.1 5,859 3,052 9,967 257,544 31.6 
Frontier 20,759 5,267 47.6 14,761! 7,833 68,876 598,679 568 
Loke Central 16,108 2,508 39.4 3,201 17,231 260,274 43.3 
Mohawk 38,802 8,000 50.0 8,220 14,280 15,897 802,103 50.1 
North Central 72,857 12,867 50.7 24,211 40,515 1,286, 101 51.6 
Ozxerk 37,184 6,227 462 9,914 21,258 23,484 649,529 48.9 
Pacific 35,163 7,627 53.3 9,297 5,188 13,010 754,787 51.5 
Piedmont 37 ,652 8,022 56.3 14,551 16,775 13,093 812,224 56.0 
Southern 18,641 3,401 38.7 7,691 11,403 10,675 355,547 39.2 
Trans-Texas 20, 590 4,657 38.7 13,236 8,319 32,640 500, 638 39.9 
West Coast 24,052 4,366 52.88 3,906 3,410 19,252 433,784 51.43 
HAWAIIAN 
Hawaiian 56,100 15,839 75.0 4,328 135,698 1,543, 204 69 7 
Trans-Pacific 25,314 3,373 63.4 748 7,019 278,638 62 2 
CARGO LINES 
AAXICO* 
Aerovias Sud Americana* 718,105 718,105 78.7 
Flying Tiger 11,246 48 , 576 100.1 31.044 18,367 8,153,090 13,060,098 91.4 
Riddie 
Domestic y 17,116 37 ,067 1,638,333 1,692, 516 77.6 
International ‘> 622,744 622,744 81.9 
Seaboard & Western 1,435 5,893 100.0 167, 593 1,776,140 2,533,713 59.6 
Slick” ,000 10,929 94.58 149,402 1,242,392 
HELICOPTER LINES 
Chicago Helicopter , 11,411 218 41.3 1,258 22,031 29.3 
Los Angeles Airways* 3,477 127 59.4 3,879 18,203 64.4 
New York Airways | 11,25) 209 51.6 1,585 838 472 22,769 48.9 
ALASKA LINES | 
Alaska Airlines 8,182 4,740 50.5 56,436 3,196 303, 494 852,730 48.4 
Alaska Coastal 7,875 68) 63.9 3,703 5,129 78,022 65.6 
Cordova 1,685 332 62.4 4,562 24,44! 63, 456 65.1 
Ellis 7,254 457 67.0 2,025 2,913 51,238 75.1 
Northern Consolidated 3,104 1,001 62.3 22,236 84,051 214,101 68.2 
Pacific Northern 15,851 16,082 68.0 | 99,339 6,784 346,029 2,189,175 73.2 
Reeve Aleutian* ’ 
Wien Alaska 6,644 2,309? a. 38 , 387 305,781 580, 082 66.6 
* Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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BRISTOL PROTEUS 


builds up overhaul lite— 


now tops 1,600 hours 
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Never before has an aero-engine proved 
its reliability so rapidly, so conclusively as 
the Bristol Proteus 705 turbo-prop. 


The Proteus first entered airline service less than 18 
months ago. Yet already its life between overhauls has 
risen to 1,600 hours—authoritative evidence of this turbo 


prop’s mechanical excellence and exceptional reliability 


More power for less fuel. Further, the Proteus is 
the most powerful turbo-prop in commercial operation 
And it has a lower specific fuel consumption than any gas 
turbine in civil or military service. But development does 
not stop here. There are now new versions—the 760 series 

designed to give even more power at an even lowe 


specific fuel consumption 


Flexible, efficient, quiet. The Proteus features the 


Bristol-pioneered free-turbine system. This system gives 
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flexibility in choice of power and prop 


er speed produces 


vera wide range ind resuits in ver’ 


remarkable efticiency « 


, 


low noise le vels. 


Over 2 million miles a month in service. Th: 
Bristol Proteus powers the magnificent Bristol Britannia 


currently setting new standards of fast, smooth comf 


ai 


and flying well over 2 million miles a month on world-wide 


routes 


Bristol 


Siddeley 


ENGINES LIMITED 





COMPARATIVE size of present (left) and future (right) hyperthermal tunnels is illustrated here. Material ablation rate is studied (left) in 
a 100 kw. plasma jet pilot model hyperthermal tunnel. Unit can generate Mach 3 jets at stagnation temperatures up to 12,000F. Jet 
diameter is about 1 in. Vacuum chamber (right) is for a new 1,000 kw. hyperthermal tunnel being erected at Plasmadyne for Army Bal- 
listie Missile Agency high temperature research program. This hyperthermal tunnel will have a plasma jet 4 in. in diameter. 


Giannini Plasmadyne Studies Plasma Jet 


By Irving Stone 


Santa Ana, Calif.—Frontiers of high- 
temperature physics are being advanced 
here by Giannini Plasmadyne Corp.'s 
science specialists accumulating basic 
ind applied research data in plasma jet 
phenomena to unravel critical problems 
sssociated with space technology 

Plasma is a neutral mixture of ions, 
electrons and some neutral atoms. Mix- 
ture occurs at temperatures above 10,- 
QO00F, depending on the specific gas 
used 

General Electric Co. (AW Julv 14, 
p. 71) and Thermal Dynamics Corp. are 
two other companies working in the 


lel 
a 


plasm » yet te 


Characteristics of plasma jet indicate 
a large potential as a space vehicle pro- 
pulsion unit, high-temperature high- 
velocity tunnel tool, and a device for 
creating new combinations of materials 
to withstand extreme operating condi- 
tions of re-entry vehicles 

Plasmadyne’s research is 
in these laboratories 
e Aerodynamics and propulsion. Em- 
phasis is being placed on technologies 
of plasma jet propulsion units and their 
in ilvses of 


carned out 


power sources and systems 
both 
sources for specific space missions 
@ Magnetohydrodynamics (A\W 

12, p. 48) and high energy physics 


e Materials technology. 


propulsion devices ind power 


May 


e Upper atmosphere instrumentation. 
This laboratory activity does not use 
the plasma jet as a research tool but is 
concerned with the study of environ 
mental phenomena in the high layers 
of the atmosphere, where space trafhi 
will be encountered. Many of these 
laboratory studies are in fields 
comparable free-flight experiments s 
far have vielded only a limited amount 
of information f Plas 


where 


Various phases o 
madyne’s research and development 
work are supported by Army Ballistix 
Missile Agency and Air Res« 
Development Command installation 
comprising Air Force Office of Scien 
tific Research's Directorate of Advanced 
Studies, Wright Air Development Cen 
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APPROXIMATE tempefatures (degrees Kelvin) apply to fields of materials, aerodynamics and propulsion, and magnetohydrodynamics. 
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FIBERGLAS-MICARTA cone (left) is shown at simulated re-entry condition in Giannini Plasmadyne Corp.'s hyperthermal plasma jet tun- 


nel in Santa Ana, Calif. 


Applications 


ter and Rome Air Development Center 
While Plasmadyne’s plasma jet equip- 
ment originally was developed for its 
program, the 
need in the general 
and industrial fields for a high- 
nergy-density heat source, such as the 
plasma jet, which could be operated 
yntinuously high uniformity of 
st results and bypass the inherent dis 
untages of the carbon-arc image fur- 
nace and solar furnace. It developed the 
Plasmatron” as a tool for 
gments, government agencies, 
ind institutes 


wn research 
ognized the 


company 


earch 


with 


research 
nadustry s¢ 
rsities 
This equipment embraces four 


nive 
gen 
ral cate 
¢ General plasma jet research unit 
® Research unit with spray 
material 


gories 


attachment 


for depositing 


A shock wave is visible as heated glass melts and flows back. 
plasma jet hyperthermal tunnel produces shock waves visible in direct luminosity. 
ture of the plasma jet is approximately 12,000F. 


e Wind tunnel 
jet 
© Materials 
plasma jet 
With the plasma jet, ten 
to 25,000F (14,500K) can be 
on a continuous 
densities of 250kw sq. cm Pl 
equipment prices 
up, depending on the 


| 
the plasma jet system 


incorporating 


test chamber embodvin 


basis, as well as pow« 

ismatrot 

range from $4,50 

| rating 

Organizations which have pur 

units includ 

e Aircraft Nuclear Propulsion Divis 

General Electric Cx 

© A. O. Smith Corp. 

e Aro Inc. 

e American Cyanamid Co. 

e Bendix Products 

Aviation Corp. 

® Boeing Airplane Co. 

e Cambridge Research Center, Air 

Developme nt 4 


plasmatron 


Division, 


, 
search and omman 








—E . 4 


BASIC device de aauita for use in both high temperature plasma jet and propulsion studies is shown in Giannini schemat 


An clectrodeless magneto-plasma device is in the center. 
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CEGION OF HEC TROORLESS 
OSM ARGE 





ov react 
om ame 





plasma 


iperatures up 


ittaince d 


ot 


Bendix 


A coaxial magneto-plasma device that utilizes electrodes is sh 


At right, a copper wedge in the test section of the 
The tunnel is operating at Mach 2.4. Stagnation tempera- 
Plasma is a neutral mixture containing ions, electrons and some neutral atoms 


e Convair San Diego Division, Ger 
Dynamics ¢ 
@ Douglas Aircraft Co 
e Esso Standard Oil Co 
© Kirtland Air Force Base 
e National Advisory Committee 
Acronautics, Am t 
e Norton Co 
© Owens-Coming 
© Rice Institute 
e Sandia Corp 
e Standard Oil Co. of Oh 
e Stanford Research Institute. 
© University of California 
e University of Dayton 
ene 
ising 


propuls 


hh ak i a Ra ak ah 


» os 
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Redstone transporting sec- 
tions closed, locked, and 
ready for travel by road, rail, 
or plane. Original Fruehauf- 
designed suspension system 
isolates missile from shock 
in transit by ground or air 


Thrust, warhead, and aft 
units of Redstone in their 
separate transporting sex 
tions with container cover 
removed. Transporters als: 
act as assembly fixtures at 


firing sit 


Redstone Ground Handling Equipment 
Is Fruehauf-Designed and Fruehauf-Built 


Three-Part Redstone Transporter inching site. The Fruehauf-designed Redstone 


nsporter and container ul! its assist in doing tli 


And Container Acts As Assembly Guide itire job with maximum rapidity and n 


e 


At Firing Site 
know-how 


Among the many missiles for which Fruehauf has importa sign or manufacturing < 
1 


developed ground handling equipment either as re: Nike Ajax and Hercules, Genie, ‘Thor, 

rime or sub-contractor is the Army Redstone. and II, Matador, Bomarc, Atlas, ‘Tit 
Typical of the handling problems which Fruehauf Polaris, Sergeant, and 

engineers are experienced in solving, the Redstone is t Fruehauf at 

so designed that it must be transported in three research, design, and man cuit 

sections, yet requires protection against shock en any ground handling problem concerning missiles 

route via any travel system, and has to be assembled equipment shelters, or weapons systems. 


FRUEHAUF 


MISSILE PRODUCTS DIVISION of booklets illustratin 
—_ Fruehauf’s mis 
handling experie? 
—=_ and engineering 


10942 Harper Avenue, Detroit 32, Mich. ¢ 5137 South Boyle, Los Angeles 58, Calif. ressaren facttstr 
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HIGH SPEED rotating mirror camera (left) is used to study high energy spark discharges in a controlled environment chamber. Optical 
equipment and associated precision drive mechanisms (right) are being assembled for upper atmosphere studies. Radiation measurements 


in the light spectrum are expected to reveal turbulence due to fluctuations in the refraction index. 


his instrumentation program is con 


cerned with the study of environmental phenomena in the high layers of the atmosphere, where space trafic will eventually be encountered. 


chemistry and general high-tem 


ture research 
Plasmadyne’s Aerodynamic and Pro 
pulsion Laboratory is intensively push- 

ing these activities 
e Study and development of acrod\ 
namic test devices such as wind tunnels 
incorporating the plasma jet. This in 
ves simulation of high-temperature 
flight conditions on scale models. Pilot 
scale hyperthermal wind tunnel already 
has been developed and is being refined, 
ind plasma jet calibrated. Tunnel op 
rates in the 100-kw. range. At a true 
Mach number of 2.5, it has a free 
liameter of about | in. Stagnation 
ilpy is up to about 10,000 Btu/Ib 
corresponding to flight speeds of 
if Z2.U0U0U fr per sec 
creates, in the laboratory, 
ct mparable with those 


Ihis research 
body sut 
ondition 
flight 


itry ablation and for 


It is being used to stud 
measurement 


, 
ransport properties and other char 


cs Also being checked 
it physical limitations of 


i 
certain high-tem 


extreme 
flight conditions 
or any continuously op 
Operation of the plasma 


lating 


high-density 


, 


innel span ime period ranging 
nds to minutes, equis ilent to 


ntry conditions, as compared with 


millisecond tunnel types such as shock 
tub Being pushed to completion is a 
tunnel, being 

need as another stepping stone in 
the development of high-temperature 


kw. (one megawatt 


1erodynamic and pro 
It is expected that 
vears, militarv re 


equipment for 
yulsion studies 
thin the next few 
search and development requirements 
will call for test jets of five to 10 mega- 
itt capacity. The 1,000-kw. tunnel’s 
continuous rating will permit use of 
en higher powel levels for short dura 
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The facility will ha ombination 
{4 ) tu! This i Dpoti 


tion runs 
nozzles with jet diameters 
for very high heat flux rat stex perime 
entry simulation), and much larger jet 

sizes at Mach 
lower gas densities, for 
high altitude flight. Tunnel 
corporate a 35,000-gal. vacuum tank 
ind vacuum pumps with 6,000 cfm., dis 
placement at 0.1 mm. Hg 
High-pressure air supply is to be added 
in the near future. Rectifiers can be 
connected to give highly regulated direct 
current at 0 to ind 50 t 
1.000 4 

e Transport properties (heat transfer 
conductivity, diffusion cocff 


chara 


1, 


ntai stu 


higher numbers and 
simulation of 


will in 


pre ssure 


20.000 amp 


< lectrical 
cients, etc of 


such 


gases and other 


teristics as relaxation times and 


WEDGE section (left) is coated by plasma jet spray of molybdenum disilicide on molybdenum 
titanium alloy. Coating increases resistance of wedge surface to abrasion and oxidation 
Plasma jet (right) is vaporizing a stainless steel plate. Used as a cutting tool, Plasmatron 
quickly vaporizes metal, minimizing heat transfer to surrounding material. By 


as a working fluid, cut is blanketed by inert envelope of gas to prevent oxidation 


using argon 





ROLLS-ROYCE DEVELOPMENTS 


Low specific fuel consumption of 
the Tyne Prop-Jet 


0-4 LB/T.E.H.P. HOUR 


The specific fuel consumption of the initial production 
Rolls-Royce Tyne prop-jet engines will be 0.405 
lb/t.e.h.p. hour cruising at 25,000 feet, 370 kt., ISA, a 
figure comparable with the most highly developed 
piston engines. 

Tynes scheduled for delivery in 1961 will have a speci- 
fic fuel consumption at 25,000 feet, 370 kt., ISA, 
cruising of 0-388 |b/t.e.h.p. hour. 


—another technical advance in 


ROLLS-ROYCE 


GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND GASOLINE ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 

















Typical Results of Thrust Experiments Using a 
Continuous Are Plasma Jet 
ARGON 


HELIUM PRECISION 


Electric power input, kw. .......... 40 61 46 80 A-C 
Mass flow rate, gr./sec. ....... 1.6 3.0 4.66 1.29 

4 
8. 


Specific enthalpy, million Joules/kg 14 10 7 ] 
Thrust, Newtons (.224 Ib.) 2.2 6.3 9 3.7 POWER 
Thermal efficiency, power, gas/ power, 

input Ae ee 52 41 66 SUPPLIES. o* 
Specific impulse, sec. ....... 7. ee 214 195 535 


Nozzle length, in. ; none 1 1 none 

















a needle-sharp conical 
instead of 


still are in an initial stage, because these sublimes into 


measurements are very difficult and 


configuration 


keeping its 





equire, among other things, a precise, 
uniform and verv accurately calibrated 
wind tunnel jet 

¢ Interaction between high-temperature 
surface. This involves 
xerothermalchemistry and purely physi- 
cal processes. This study, also a theo- 
retical and experimental investigation 
is expected to lead to understanding of 
re-entry body ablation bodies. Plasma- 
dyne already has conducted a substan- 
tial number of experiments on ablating 
bodies An important phenomenon un 
covered is that starting with a blunt 
a high-temperature 
plasma jet, the bod: 


gas and body, 


graphite body in 
high-density ait 





Plasmadyne Organization 

Giannini Plasmadyne Corp. is an ex- 
ample of a small, specialized organiza- 
tion contributing to the over-all fund of 
knowledge in the regime of high-tem- 
perature phenomena, to accelerate prog- 
ress in space technology and related 
activities. 

Company has expanded from a group 
of 40 people in March, 1958, to approxi- 
mately 90 personnel presently. 
formed as Giannini Re- 
search Laboratory, the company was ac- 
tivated in April, 1956, later changed its 
name to Giannini Plasmadyne Corp. 
Some key personnel include: 
© G. M. Giannini, president. 
eR. H. Goodwin, vice president, gen- 


Originally 


eral manager. 

eA. C. Ducati, vice president, develop- 
ment engineering. 

eD. F. Howard, director, government 
relations. 

@ Dr. R. D. Buhler, manager, Acrody- 
namics Propulsion Laboratory. 

eDr. R. W. Wanieck, manager, and 
Dr. V. H. Blackman, Dr. P. G. Thiene, 
and Dr. H. G. Loos, Magnetohydrody- 
namics Laboratory. 

eH. C. Sullivan, manager, Materials 
Technology Laboratory. 

eD. G. Van Ornum, manager, Upper 
Atmosphere Instrument Laboratory. 

e S. H. Brown, manager, Manufacturing 
and Product Engineering. 
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Che sharp 
retained as the body 


blunt shape while ablating 
conical shape is 
continues to ablate, so that it remains 
a stable configuration. This could be 
an important consideration in re-entry 
particularly in 
wings, where drag would be very mate- 


bodies vehicles with 
rially reduced through successive sharp 
ening action on the leading edge. On 
the other hand, the effect of the result- 
ing sharp leading edge could be dis 
idvantageous for low-speed lift, as in the 
landing phase of a winged vehicle. The 
same phenomenon of ablation progress 
from blunt to pointed configuration also 
has been found to occur in an inert gas 
jet, but the ablation rate is roughh 
slower. Graphite ablation 
one example of acTo 


20 ‘times 
process im alr is 
thermalchemistry because of the oxida 
tion (burning) involved in the bound 
arv laver. In inert gas the result is a 
purely physical phenomenon—transition 
from solid state to vapor (sublimation) 
The argon experiments are the simplest 
to compare with theorv, and also la 
the foundation for the much mor 
complicated case of using air as the 
fluid medium 

® Acromagnetic phenomena. This in 
volves interaction between ionized gas 
and magnetic fields. Possible applica 
tion of information accumulated in this 
study might result in the ability to 
change the ratio between drag and heat 
transfer of a re-entry body by changing 
the shock wave ind/or 
boundary layer velocity profile, to 
duce heat transfer. Also, acromagnetics 
might possibly be utilized to produce 
lift on a body. Another possible poten 
tial is the conversion of kinetic energy 
of the oncoming air into electrical cur 
rent for auxiliary power. Theoretically, 
this conversion even might be used to 
accomplish change of ratio between 
drag and heat transfer of a re-entry body 
and production of lift, by magnetic 
means. Aeromagnetic studies also may 
lead to the production and acceleration 
of a plasma by electromagnetic means 
Plasmadyne has conducted preliminary 
experiments on interaction between 


configuration 








for 
AUXILIARY POWER SYSTEMS 
GROUND SUPPORT SYSTEMS 
EMERGENCY POWER SUPPLIES 


PERMANENT 
MAGNET ALTERNATORS 
AND INVERTERS 


Extreme Reliability - High Efficiency 
Static Veltage Regulation + High Speed 


The superior advantages of Pesco produced 
permanent magnet alternators and inverters 
are responsible for their use in many of the 
major missiles and supersonic aircraft. By 
utilizing a radial air gap permanent magnet 
rotating field, all brushes and slip rings are 
eliminated, thus reducing radio interference 
and explosion danger. Present models range 
in size from 25 VA to 12 KVA output at speeds 
of 3000 to 48,000 R.P.M. Pesco’s creative 
research, engineering and production group 
offer a completely integrated facility for 
your power supply needs. Please write for 
full techaical data io 


WESTERN BRANCH 


Borg-Warner Corporation 
3310 Vanowen Street 
Burbank, California 





No other missile test 
lab can do all the 
things we can do 


Take our 100-foot test tower. With it we can 
simulate the pressure and aerodynamic loadings 
that occur during the actual launching and flight 
of a missile. 

This is just one of the many specialized facil- 
ities and tools that we have built up in the last 
ten years. During this decade—because of our 
complete responsibility for the development of 
a major weapon system — we have also piled up 
a wealth of experience in many related fields 

The upshot of this is that we can handle any 
project from far-out basic research to static and 
dynamic testing of complete airframes 

For example, we can simulate aerodynamic 
heating and loading at the same time...on a 
complete wing or a large section of fuselage 
We're old hands at applying heat gradients from 
leading to trailing edge and spanwise. And we 
are equipped to compute temperature differen- 
tials, and to predict specific area temperatures. 

We're completely qualified to work with any 
kind of metals or nonmetals; materials and 
processes; electrical, hydraulic and pneumatic 
components and systems; structures; reliability; 
environmental testing (including re-entry) ; and 
instrumentation. 

Now we'd like to solve your problems. The 
tougher the better. 

Please write to E. R. Schenkel, Missile Divi- 
sion Test Lab Manager, North American Avia- 
tion, 12214 Lakewood Blvd., Downey, Calif. 


MISSILE DEVELOPMENT DIVISION 


North American Aviation, Inc 











GRAPHITE rods of } in. dia. are shown be- 
fore (left) and at 1-min. intervals after (to 
right) ablation tests in a plasma jet hyper- 
thermal tunnel using air about 12,000F for 
a working medium. Needle point resulting 
from ablation is contrary to blunt shape as- 
sumed by most other materials studied 


trong (pulsed) magnetic field and the 
argon plasma jet 

e Study and development of propulsion 
components. In the field of power 
sources, Plasmadyne is looking at basic 
physical principles which might be used 
to generate electricity. These include 
fission, fusion, chemical and mechani- 
cal processes, as well as various types of 
radiation and high energy particles in 
space as external power sources. Over 
ill optimization of electrical propul 
ion systems applied to space flight mis 
sions are also being investigated. In 
these studies hypothetical simplified 
missions are created, such as a trip from 
earth orbit to and around the moon and 
return. Object of the studies is to find 
the optimum specific impulse range and, 
eventually, the optimum propulsion 
system for these typical missions 


Planet, Satellite Trips 


In addition to lunar missions, near- 
planet trips and earth satellite missions 
ire being studied. Analyses include 
variations in powerplant specific weight, 
structural weight, shielding require 
ments and vehicle size. Result is an 
optimum specific impulse for each 
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ONE OF THESE de PACIFIC 


ccelerometer 


CAN PROVIDE RELIABLE ACCELERATION 
MEASUREMENT FOR YOUR OWN NEEDS! 


Four basic Pacific Accelerometer types — already designed 
and developed — can be used to meet practically any accelera- 
tion measurement requirement! Send for complete data sheets! 


HIGH ACCURACY POT 


Single or dual potentiometer 
pick-off and/or switches .. 
automatic caging mechanism. 
A unique torsion-bar suspen- 
sion and restraining system 
provides very low hysteresis 
with exceptionally rugged, long 
life. Available in a wide variety 
of G ranges. 


HIGH ACCURACY AC OUTPUT 
linear accelerometer designed 
for high response systems 
requiring AC signal. This unit 
provides an accurate, large out 
put AC signal while maintain 
ing a nigh natural frequency 
and low cross talk. Tempera- 
ture compensated fluid damp- 
ing provides exceptional 
dynamic characteristics with- 
out heater 


LIGHTWEIGHT, MINIATURE 
accelerometer combines a wide 
flexibility of design and per- 
formance characteristics with a 
proven, high production instru- 
ment. Potentiometer pick-off 
wide selection of G ranges with 
an operating range of O—+1G 
to 0—+50G 


SERIES 42 


NO CROSS TALK 

due to uni-directional design 
this instrument measures ac 
celeration in one direction only 
and cannot produce any out 
put signal from cross accelera- 
tions. Pot pick-off available 
in a choice of many G ranges 
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ACIFIC SCIENTIFIC CO 


REPRESENTATIVES 





Here, in a tape recorded interview, 
Herman “Fish” Salmon, one of 
America’s top test pilots gives you 
his personal experiences test flying 
the new Lockheed Electra: 


e “When we take a pilot up for his 
first flight, he’s most always surprised 
to find there are no complicated sys- 
tems on the Electra— it’s as easy to fly 
as a single engine plane—no sweat! 

e “He has settled down and is finding 
how easy the Electra flies—I reach up 
and cut the fuel on number one engine. 
They most always ask—‘Have you 
feathered an engine?’ Yaw is very mild 
even with a fuel failure. The Negative 
Torque System takes over. This per- 
mits less than about 650 pounds of 
drag as the propeller blade angle quick- 
ly goes to steep pitch, (almost the same 
as auto-feathering ) . 

e “In other airplanes we would then 
have to go through nine different steps 
to clean up the cockpit. Electric system 


56 


99 


off, engine oil off, cooling air to nacelle 
off, cooling air to generator off, fuel off, 
bleed valves off, fire extinguisher armed, 
feather the propeller both manually 
and electrically. On the Electra—pull! 
—and it’s all done. One lever does all 
the work. Then, I'll accidentally-like, 
reach up and cut number 2 engine. 
Chey are both out; we're flying on 
number 3 and 4 engines—even then 
there’s no tendency for the pilot to 
work hard, no tendency to make wrong 
decisions. There are no complicated 
systems. One pull — we're safe. 


e “As far as pilot comfort is con- 
cerned, we talk in the cockpit like we 
might in my living room. After 6 hours 
in the air, we’re no more tired than 
after an hour in another airplane 
We're not ‘balls of snakes’ when we 
get out. 

e “Actually, changing rpms is the 
big factor in producing annoying noise. 
We have this problem licked from the 








start with Electra’s Allison Prop-Jets. 
Chey turn at constant speed through- 
out the flight, which makes them 
unique. ‘To keep the airplane from be- 
ing a ground nuisance, we have a 
ground idle speed which cuts the en- 
gine noise to about one-half normal 
engine noise. There is no popping or 
backfiring at the terminal during 
engine starts 

e “At take-off, the noise dissipates 
slightly as forward motion is attained 
You taxi out to the runway. In the final 
turn into position, there’s some in 
crease as you go from ground idle to 
full rpm and the power comes on 
The passengers won't hear any big 
noise increase. Release the brakes, and 
the plane accelerates very rapidly, nois 

goes down because of the motion. 

e “In fact. the lack of noise is decei' 

ing. At first, vou figure no noise ...no 
powcr But you check your all speed 
indicator and you see you're doing 
100 knots! 

e “Our climbing speed is fairly high 
—210 knots is recommended airline 
climb out. Since there’s no particular 
oblem around the airport, we don’t 
1ave to pull it up in the air at high 
angles to get rid of noise. 

















e “Let's say there’s a stack up to 
20.000 feet when we file our flight plan. 
We might have to wait for say 45 min 
utes before take-off to geta 20,000-foot 
cruise altitude. With the Electra we 
don’t have to wait on the ground until 
clearance can put us up at our desired 
cruise altitude. We can economically 
fly to an intermediate destination at a 
minimum altitude. Say at a four or five 
thousand foot slot. Then, with traffic 
lighter, we can climb out to a higher 
cruise altitude. 

e “Fuel management is no problem. 
Electra has 4 engines, 4 tanks. This fol- 
lows the simple flight station concept 
—to keep everything in the cockpit 
clean. The take-off and landing weights 
are close together. You can take-off, 
land at an en route stop, have pas- 
sengers deplane, unload Tana and 
be on your way again in minutes. No 
refueling. 

e”~ We're in the same engine config- 
uration from take-off through cruise, 
approach and landing. When you want 
to go, push forward. When you want 
to slow, pull back. No mixture con- 
trols, no prop rpm levers, no carb heat 
controls. 

e “In testing, we've made jet pene- 
tration approaches, clearing Sen n 
4,000 feet per minute. In fact, we've 
let down from 25,000 feet to the deck 
in 6 minutes. Beautiful part of this is 
there’s no engine chilling, no wait for 
temperatures to equalize. 

e “Control response and power re- 
sponse on approach is very precise. Very 
easy applications of power put you back 
onto the glide slope. There’s no surge 
of noise to annoy passengers with 
power changes. No need to build up 
rpms...no overshooting and then 
settling. Naturally, a pilot can doa 
much more precise job of flying with 
less work. 





“After six hours in the air in the 
Electra. I'm no more tired than after 
an hour in another airplane. 





e “In a descent, the props act like dive 
brakes. We pull them back to idle, let- 
ting the plane down rapidly. That's 


why the dive flaps on the original de 
sign were later eliminated. We can 
meet all specs and get all the perform 
ance on the props alone, without a lot 
of complex Lom fare 

e” No sweat on go-arounds. If vou 
overshoot the runway, Electra’s con 
stant-speed engines enable you to 
apply take-off power right now...no 
steps ...no moving complex levers. All 
you do with the throttle is to change 
the fuel opening. Fuel added is imme 
diately converted to prop power. These 
Allisons are unique in this respect 
we don’t need to develop engine rota 
tional speed before obtaining power 
This cuts power response delay to a 
minimum. You need power, you push 
forward ...and get it! 





Test Pilot Salmon tries a roomy 
Electra passenger seat. Note the indi- 
vidual intercom overhead. 


e“A bonus with these Allison Prop- 
Jets: Immediately as you push throttles 
forward, the props wash air over the 
wing. This gives you an increase in air 
speed over the wing even before the 
airplane starts to accelerate! 

e “On touch down, if we're in a hurry, 
Electra can stop in about 900 feet. We 
put the props into flat pitch, then re 
verse ...slowing the plane to around 
40. At this speed, reverse thrust is less 
effective, so you start to use your 
brakes. Another bonus here is that re 
verse props quickly dissipate wing lift 
so you get solid contact cf the tires 
on the runway. 

e “It’s always beautiful. You fly this 
airplane, weighing 113,000 pounds, 
easy as a single place plane. This is a 
pretty broad statement, but I've flown 
all types. Electra has a different feel 
than others I've been in. The turbu 
lence is not real sharp but not wishy 
washyeither. It’s rather like a surfboard. 
e “Cockpit visibility is way over what 
the specs call for. If you can see better, 
you do a better job. It’s light and airy 
and has a roomy feeling. You can sit 
three across, which gives you six eyes 
to watch with. 


e Instruments are the same as on 
other jets. Basically they're simple. 
Some turbo-props have trimmers and 
their engines are otherwise compli 
cated. On the Electra we don’t use any 
differential power! 

e” Even if you lose all hydraulic power 
which is verv unlikely with three 
pumps, 2 sources of supply, 2 inde 
pendent systems, you can fly it man 
ually. It’s work, but nothing dangerous 
about it. 

e “Electra is unique. It combines all 
the modern features a pilot appre- 
ciates. He’s not going to feel he will 
have to wait around an airport for pas 
sengers to load and baggage to get on 
He will know when he's going to work 
and when he’s coming home. If vou 
have a maintenance problem pull out 
a black box, put in a new oneand you re 
on your way. As for the propeller 
some people who've yet to fly the 
Electra say a prop’s old-fashioned. But 
this airplane combines the best prop 
characteristics with a jet engine. Once 
you've flown it, you know—the prop 
makes the plane.” 





“Once you've flown it, you know: The 
props make the plane.” 


eA flier since 1931, when he began 
barnstorming at 18, “Fish” Salmon 
tested the P-28, B-17, the Constellation 
and Super Constellation, F-94, T-33; 
made the first flight on ramjet power; 
flew the first F-104A Starfighter flight. 
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mission and a set of parameters. With 
this information, payload-to-gross 
weight ratios are established. 

Plasmadyne also is stressing the study 
ind development of electrical thrust 
generators Among these are the 
thermo plasma or arc jet; magneto plas 
ma jet (electromagnetic accelerator); 
electrostatic (pure ionic) source; and 
exotic methods for the very far future, 
with characteristics of very high spe 
cific impulse and very low thrust, such 
is the photon rocket and electromag 
netic deflection of high energy particles 
such as interstellar dust. 

Plasmadyne is concentrating on 
thermo plasma and magneto plasma 
propulsion because these are in_ the 
specific impulse range most likely to 
have practical application in the next 
10 vears 

Thermo plasma scheme heats the 
gas by electrical discharge (cither with 
or without clectrodes) to create the 
This is known as Joule or 
ohmic heating and uses the resistance 
of the gas for heating. This heat or 
random energy is converted into thrust 
in a more or less conventional expan 
sion nozzle. Specific impulse is seen 
to be of the order of 500 to 2,500 sec 
Ithough a clear cut upper limit has 
not been established 

Difficulty with the thermo plasma 
system lies in the containment of thc 


ylasma 
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high-temperature gas and in the con 
sion of gas random energy to direct 
energy. This involves problems of 
cessive heat transfer to th 
vessel and, in particular, to th 
sion nozzle. It appears that, for the 
near future, the thermo plasma systen 
probably will be limited to specific im 
pulses considerably below 2,500 sec 

A thermo plasma propulsion systen 
is considered feasible now within the 
present state of development, Plasma 
dyne scientists pomt out. In the lab 
oratory, the system can be operated 
for a matter of perhaps 5 to 10 min 
Engineering problems to extend this 
time to hours or weeks of reliable oper 
ition, as for space missions, involves 
the main consideration of reducing cool- 
ing requirements, perhaps bi 
tive methods and design refinement 
Another big difficulty is extension of 
clectrode life 

In the magneto plasma system, th 
plasma first is created (bv heat or elec 
trical field) then currents are produ 
in the gas and acted upon by a mag- 
netic field, which has the effect of a 
celerating the plasma to high velocities 
Specific impulses attainable | 
be above 3,000 sec., but the upper limit 


containing 
expan 


regenera 


re ma‘ 


presently is unknown 

Magacto plasma system avoids som« 
of the difficulties of the therm: 
scheme, such as involved in the conver- 


plasma 








on f ' eT ; 
dire ted-particl enereg nee the pa 
ticl wre «accelerate immediately in 
the proper direction by tl magnet 
held, climinating the nozzle prob 
Also, a magnetic held m b t 
contain the pla ma. thus min n 


the problem of heat transfer to 
tem's wall 


With one or tw 


» Exce pt mn 


plasma system s( far conceived a 
practically all pulsed types, which r 
quire, usually, electrical energy storag 
in condensers and high frequen 
switching. These factors involve weight 


penalties ind severe engineering prob 


lems. Also, magneto plasma systems in 
volve some Joule heating of the gas and 
this creates random  energ. which 
usually is lost. Other problems looming 
include wall containment factors, and 
efhcient recover f energy stored in 
the magnetic field 

Effort is being pushed to develop 
ontinuous magneto plasma propul 
to attain a h eh rat rd ted-to 
random energy in the ga Chis refin 
ment also would be especially useful in 
plasma tvpe wind tunnels, for attain 
ment of higher gas sp ds 

Pla mad i l pla neg equal empha 
sis on refinement of the therme plasm 
ind magneto | mM ten s th t 


gencrators 
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Every day industry is turn- 
ing to Eckel, the small valve 
specialists, for more and 
more of the miniature valves 
being incorporated into 


major control apparatus, 


! 

i 

' 

i Where the 

| problem is cryogenic 
a } Eckel AF 62C-2 


Helium Series 
180° F to +200°F 


eckel 


1425 First Street, San Fernando, California 


TWX collect San Fernando Cal 9907 
Representatives in U.S and Canada 
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The PLANE 


Convair’s F-102A “Delta Dag- 
ger” Air Force all-weather 
interceptor. The F-102A incor- 
porates both delta wing and 
NACA “area rule” fuselage 
design for supersonic regime 
flight. A single seat, single- 
engined turbojet, it normally 
carries both air-to-air guided 
missiles and secondary rocket 
armament. 


The PROBLEM 


Brake gaskets on the F- 
102A’s landing gear. These 
gaskets are in direct contact 
with the brake drums. They 
must be strong, must remain 
resilient, and must keep their 
shape under pressure, despite 
high temperature developed 
during braking. 


The PART 


---- DLAOTIE 


Because neither the pressure nor the 
intense heat affects Silastic®, the 
Dow Corning silicone rubber, Convair 
has specified it for the F-102A’s 
brake gaskets. 


TYPICAL PROPERTIES OF SILASTIC FOR GASKETS 





Temperature range, °F 

Tensile strength, psi 

Tear strength, Ib/in 

Compression set, %, @ 300 F ______ 5 to 40 





For further details, write Dept. 0910. 


Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN 





iid High Energy Physics Laboratory is 
stressing fundamental studies in both 
these fields. 

Magnetohydrodynamics basically in 
volves interaction between clectromag 
netic fields and moving electrically con 
ductive fluids. 

Studies here are expected to im- 
prove the fund of knowledge which 
eventually will contribute to develop 
ment of equipment for application 
in space technology for heating, accel 
erating and channeling of plasmas by 
electromagnetic means. 

Laboratory is interested in detailed 
atomic processes involving formation of 
gaseous conductors, to discover means 
for distributing electrical discharge cur- 
rents over relatively large areas 

Plasmadyne scientists also are study 
ing the energy exchange process be- 
tween electric arc and gas flow, attempt 
ing to develop means of maximizing 
energy transfer 

Experimental techniques are being 
devised to obtain quantitative informa 
tion on the exchange process to estab- 
lish fundamentals leading to the design 
of more efficient plasma jet devices 

Big factor in the investigation of 
iccelerating and channeling of plasma 
jets is determination of interaction be- 
tween currents in external circuits and 
those inside the plasma. Internal cur 
rents are created by electrodes or elec 


trodeless induction by varying the mag 
netic fields. 

When gases move through axiall; 
symmetric, static and magnetic fields 
there are constricting forces which act 
on the gas. Plasmadyne scientists are 
performing experiments to use 
forces to form magnetic nozzles as a 
means of confining and channeling the 
plasma to eliminate the need for a 
physical (material) nozzle or to reduce 
the heat transfer to nozzle walls 

Another study is concerned with th 
creation of extremely high magnetic 
fields in the range of one 


thes« 


million to 
two million gauss over relatively larg 
volumes for extended periods for us 
in experimental magnetohydrodynamic 
investigations 

Also under 
single-turn coil 
short pulse durations 
of megagauss magnetic fields corr 
spond to those of TNT, indicating the 
physical problem involved in designing 
stable coils for this service 

Other effort is lopment 
of flux-concentrators of 


illovs 
with extremely high magnetic viel 
points 


study are “explosive” 
geometries for ver 
Energy densities 


iimed at deve 
CCL i] 


Projected are theoretical and experi- 


mental studies of charge distribution 
through a standing shock wave in 
plasma jet stream. In these investiga 


tions, particular consideration will be 


THE OFFNER ALL TRANSISTOR 


TYPE IR DYNOGRAPH 


... 4 direct-writing oscillograph with unmatched 


features of superiority! 


High Sensitivity: | microvolt d-c per mm 

High Frequency Response: 0-150 cps —+ 10% 

Large Linear Deflection: over 6 cm —\4% linearity 
Wide Ambient Range: -20°C to 50°C 

Versatile: d-c, a-c, carrier, all with one set of amplifiers 
Convenient: Plug-in input couplers for all bridge balancing 


Stable: Drift—1 uv per hour at maximum sensitivity 


Recording Media Readily Interchangeable: Heat, Elec- 
tric, Ink; Rectilinear, Curvilinear 


Compact: Eight channels in only 33%” of rack space 


OFFNER ELECTRONICS INC. 


given to clectron continuum radiation 
shock 

Plasmadyne scientists are pushing r 
earch and development on 


requirements in 1 


from the 


id ince 
materials to meet 
gZimcs 
clear field and present-day aecrodynami 
ind propulsion 

celing is that solutions to problen 


embracing space technology, n 


in material-gas-temperature interaction 
it high Mach flow still are substantially 
Involved are difficulties as 
with melting, vaporization an 
sublimation 
ind their effect on heat transfer 
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specifications. 





COMPLETE LINE 125° C 


SERVO MOTOR TACH GENERATORS 


fit j 


ee eh 


. 


| cna ges onli 14 . Mme 


400 CPS SERVO MOTOR — TACHOMETER GENERATORS 





Oster T —— Rated Voltage 
us @I @2 





8MTG-6201-01 1.850 26 40/20 6,500 
*10MTG-6228-02 2157 . 115 115/575 9,500 . 0.26 
10MTG-6229-12 2100 : 52/26 9,500 . 0.28 
*10MTG-6229-03 2.100 / 26 26 10,500 0.26 
1OMTG-6229-15 2.100 J 26 26 10,500 0.26 
*10MTG-6232-05 2.104 . . 115 36/18 6,500 . 0.26 
1IMTG-6251-13 2.531 . ; 115/57.5 6,500 . 0.63 
11MTG-6251-00 2.531 A . /20 6,500 0.63 
11MTG-6254-01 2.200 ‘ 115/57.5 6,500 0.63 
1SMTG-6280-01 3.281 115/57.5 5,000 L5 115 3.0 
t*1SMTG-6276-03 3.875 44 115 57.5 8,500 0.70 115 2.75 
18MT6-6302-02 3.680 20.0 5.7 115 115/57.5 9,000 27 115 3.0 
18MTG-6302-04 3.680 20.0 5.7 115 115/57.5 4,800 9.2 24 115 3.0 





















































*These units designed for 85°C ambient but same characteristics can be designed for 125°C. Additional 21.4 watts for heater, the values given are independent of ambient temperature. 
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to studying materials in high-tempera 
ture, high-velocity air flows—to gather 
data applicable both to re-entry bodies 
and leading edges of manned space veln 
cles 

Materials laboratory is studying ox- 
ides, carbides, cermets, graphite and 
organic plastics, such as ees lami- 
nated glass fiber, in temperature ranges 
of 3,000 to 7,000F at tunnel velocities 
of 5,000 to 12,000 fps. Gas densities 
involved are of the order of 0.1 to .001 
atmospheres. High-temperature _ per- 
formance factors, such as oxidation re 
sistance, melting point and thermal 
shock, are being checked. Air and argon 
are being used predominantly as work 
ing fluids 

Results have been reasonably con 
sistent with theory in that the higher 
melting point materials generally be 
have best, but thermal shock, and par- 
ticularly oxidation, prohibit use of these 
materials in unprotected forms. 


High Temperature Coatings 


his led to extensive studies of pro- 
tective high-temperature coatings. Re- 
sults have indicated that on all mate- 
rials, these coatings substantially im- 
prove performance in high-temperature 
environment, but that specific coating 
design is required for each base mate- 
rial. This may involve graded coatings 
in which the interface is chosen for 
physical compatibility with the base 
material, gradually changing the com- 
position of the coating to provide exte- 
nor environmental protection. 

Coating processes developed with the 
Plasmatron have given significant ad- 
vantages over existing coating tech- 
niques, Plasmadyne scientists claim 
Plasmatron permits temperatures in ex 
cess of 20,000F, exceptionally high 
velocities, and an inert atmosphere 

In the coating procedure, spray ma- 
terial is injected as a powder into the 
plasma, usually helium or argon. In- 
tense heat of the plasma instantaneously 
melts, even occasionally vaporizes, the 
spray for projection onto the base 
metal. 

Advantage of the process is that it 
allows coating with practically any ma- 
terial in the periodic table without oxi- 
dation of the base material or the coat- 
ing. Example: Tungsten with a melting 
point of about 7,000F, titanium car- 
bide with a melting point of 5,800F, 
and molybdenum disilicide, which melts 
at about 4,500F, have been sprayed 
without oxidation on materials such as 
Inconel, chromium, molybdenum and 
niobium (columbium). 

The coatings permit substantially im- 
proved performance of refractory met- 
als, graphite and several other materials 
under consideration for application in 
re-entry bodies, leading edges and 
rocket nozzles. 

Projected for the immediate future 
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Major Southern California 


missile operation has 
immediate openings 


for qualified graduate 


engineers with experience in 





instrumentation Systems 
with general knowledge of missile systems, including 


propulsion, guidance, structures and electrical systems. 





Guidance Systems 
Experienced in research and testing of practical hardware, and 


with mathematical background for systems analysis. 








Flight Test 


Background should qualify for planning and formulating 
entire flight test programs 








Aerodynamics 
Must be able to analyze missile configuration to determine 
aerodynamic performance and stability and control 


characteristics. 


il 








Well paid jobs 
for qualified people 


Relocating expenses paid. 


For information on these and other engineering positions, write: 


Mr. H. A. Roberts, Dept. 451 

Missile Division 

North American Aviation, Inc. 

12214 Lakewood Blivd., Downey, California 
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all in the day of a RAVEN 


Resupply — shuttling critical battlefield equipment anywhere, anytime — is only one of many vital duties for 
the Army H-23D RAVEN. its brand of mu/ti-mission versatility is essential to Army Aviation’s role in a 
nuclear age that has forgotten the meaning of status quo. 

Good natured and rugged, the H-23D can be depended upon for every light helicopter requirement. obser- 
vation... command recon... evacuation ...combat recon... training ... communications ... liaison ... wire 
laying...and photography, to mention a few. Performance js the key. Performance, high load and space 
capacity built into a rugged ship. 

And now, Hiller has added a 305 hp engine to the same basic ship. The result is the 12E, a three place 
helicopter with giant capabilities. 


HILLER i) AIRCRAFT CORPORATION 


PALO ALTO, CALIFORNIA - WASHINGTON, D.C 
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development of equipment which will 
inert environmental 
control of the plasma jct spray process 

Long-range research with the plasma 
tron will be directed to plasma chemis 
try and the production of completels 
new high-temperature materials through 
ipplication of high heat and high pres 
predicted chemical 
reactions which were not possible at 


permit complete 


sure. In this wavy, 
lower temperatures will be able to be 
investigated with the high 
icat available in the plasma jet. This 
pens the door to possible use of more 

nmon materials for high-temperature 

ice, instead of using the generally 
which have been 


extremely 


tegic materials 
drafted for such service 

Plasmadvyne’ 
trumentation laboratory is engaged in 


measurement of scatter and absorption 


of number of wave length bands 
light experiment il studies), and ultra 
violet and millimeter and centimeter 
band radio frequencies (theoretical 


tudies). This work is tied in with deter 
mination of environmental phenomena 
in high lavers in the atmosphere 

One of the r be the deter 
mination of physical phenomena at al 
titudes likelv to be trafhc 
experienced in the near future of spacc 
te hnolog deve lopm«¢ nts 
studies use both natural light 
s and artificially produced 
pulse beams to probe outer atmosphere 
conditions. One possible application of 
this pulse beam probe is im a re-entry 
tvpe spacecraft to furnish instantaneous 
information on integrated density for a 
considerable distance ahead of the 
vehicle, to achieve safe re-entry attitudes 
it the verv high speed involved 

Another possibility seen is to use se 


ults ma‘ 


involved in 


These 
nd | ido wai 


cral probes on the sides of a space 
control orientation 

In conjunction with its studies in the 
upper atmosphere instrumentation lab 


tory, Plasmadvne is planning the de 


hicle to vehicle 


range-finding telescop« 


lopment of a 
iccuratelv the scatter 


locate more 


ZOTICS 


ng 


$5.000 to Be Given 
For Space Research 


New York—The largest cash award 
ientih ichievement available 
through an ientific societv, the Lowi 
W. Hill Space Transportation Award 


idministered annually beginning 


Januarv. 1960. through the Institute of 
the Aeronautical Sciences. The award 
intended to encourage space trans 
tation for peaceful purposes 
Che award will consist of an honorat 
f $5,000 to an individual or up 
$10,000 for a team contribution, and 
tificat bin resentation will be 


t the [AS Honors Night Dimner, 
| ] 
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ADVANTAGES OF THE 
NEW REVERE 


FLOWMETER 


Modulated 400 cps output — 
Proportional to Flow Rate 


Constant Output Amplitude of 
2.5 volts —independent of 

Flow Rate 

Only 2.5 PSI Maximum Pressure 
Drop 

+ 1.0% Transmitter Accuracy 


P.s 


Rate Indication —Total Flow — 
or Both 


Exceeds -350°F to +300°F 
Temperature Range 


Adaptable to Telemetering 


High Signal-To-Noise Ratio... 
No Shielding 

Signal Fed Directly to Remote 
Indicator...No Preamplifying 


CONDE w& 





SYSTEMS 


Designed for missile, aircraft, test cell 
and various industrial metering applica- 
tions, these Revere flowmeter systems 
handle all conventional and most special 
fuels and fluids. Bi-directional flow... 
long life with low maintenance because 
of minimum thrust and no seals or gaskets. 
Can be submerged. 


Transmitter design provides modulated, 
400 cps, constant-amplitude 2.5-volt sig- 
nal...insures reliability at low as well as 
high flow rates. Signal is fed directly to 
Revere airborne indicators...is adapt- 
able for telemetering. Also can be used 
with many standard indicators, recorders 
and electronic counters. 


SPECIFICATIONS of Standard Transmitters 


























Line Sizes* l-inch 1%-inch 2-inch 2%-inch 3-inch 

Flow Range, GPM * * 3-40 10-125 | 20-250 | 30-400 | 50-600 

Weight of Transmitter (approx.) ib. | 1.1(SS) | 20(SS) | 140MM | 200MM | 271A 

Transmitter End Conn Thread | Thread Flange | Flange | Flange 

Material, Standard Transmitfer : 303 Stainless 61-S Aluminum Alloy ~ 
(Mil-S-7720 QQA-325 








Impeller Speed—Rated Flow: 3000 RPM 
Pressure Drop at Max. Rated Flow: 2.5 PSI * * 
Accuracy Over Flow Range: + 1.0% 
Temperature Range:—350°F to +-300°F 


Power Requirements—Rate System: 115VAC, 400cps, 5 VA 
Total or Rate & Total: 115VAC, 400cps, 10 VA 


*Other Sizes to order 


+ Determined with gasoline 


Send for Engineering 
Bulletin No. 1067 


tOther materials to order 


Ls. 


REVERE CORPORATION OF AMERICA 


Wallingford, 


A SUBSIDIARY OF NEPTUNE ME 


Connecticut 


TER COMPANY 


ue 


SPARROW II! missiles are partially recessed in F4H-1 belly. Note cranked-up wing tips and slight area rule. 


Two Engine Concept Key to F4H-1 Design 


By Craig Lewis 


St. Louis, Mo.—McDonnell F4H-] 
1as been designed around a two-man, 
twin engine concept to operate as a 
Mach 2 Navy all-weather fighter which 
ilso can be used in an attack role. 

The new McDonnell carrier fighter 

in the midst of competitive flight 
testing at Edwards AFB in a program 
that will determine whether the F4H-1 
w the one-man, single engine Chance 
Vought FS8U-3 will provide the Navy 
with its next fighter generation (AW 
June 9, p. 43 

With more than 30,000 Ib. of thrust 
ivailable from its two General Electric 
J79 engines and afterburners, the F4H-1 
has a top speed well above Mach 2. 
McDonnell says the fighter has the 
greatest range of any Navy turbojet 
hghter, which means the F4H-1 has a 


66 


combat radius in the 1,000 mi. class. 

The F4H-1 can carry both Sparrow 
III and Sidewinder missiles, as well as 
external fuel stores, in its primary 
defensive fighter mission. The airplane 
also has a bombing system which per- 
mits delivery techniques for 
conventional or nuclear weapons on an 
attack mission, giving it the advantage 
of flexibility in operational use 

With two crewmen and two engines 
packed in its 56 ft. fuselage, the F4H-1 
is a very dense airplane. McDonnell 
designed the fighter with the conviction 
that this dual configuration is both 
safer and more efficient than the one 
man, single engine approach. Company 
feels that use of a pilot and radio 
operator crew combination promotes 
more efficient and effective use of the 
fighter’s armament in foul weather and 
against the hazards of enemy electronic 


various 


countermeasures. Since present aircraft 
are so fast and closing speed on a px 
tential target is so rapid, McDonnell 
thinks two men are necessary to carry 
a fighter through the launch, combat 
and return cycle under all-weather con 
ditions. Chief F4H-1 project enginee: 
Herman D. Barkey told AviATION 
Weekx that the dual crew can do a bet 
ter and more complete job and has a 
better chance of bringing the aircraft 
back 

The use of two engines is viewed as 
another safety factor, and the appeal 
of the McDonnell airplane relies to a 
great degree on this dual configuration 
design concept. Second crewman in 
the F4H-1 is a radar operator. He has 
no flight controls, although there is 
provision in the F4H-1 for controls in 
the No. 2 position if the Navy wants 
them. Dual flight controls have been 
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ENGINE AIR INLET is variable ramp system, in which boundary air is bled off at ramp hinge and through ramp holes. Leading and Trail 
ing edge flaps are extended as the F4H-1 assumes landing configuration (below 


2 


HOW F4H-1, which has an engine mounting layout similar to the USAF F-101, differs from the USAF airplane is indicated below. F4H-1 


has enlarged vertical tail for improved high speed control, and horizontal tail has negative dihedral. Cheek inlets also differ. Parabrake fe 
F4H-1 is in tail cone. 


























THE BIGF 


The Auto-Lite engineers shown here are checking 
the thermal characteristics of dozens of different 
kinds of insulation materials. You can be sure that, 
no matter what the results, they won’t be satisfied. 
They’?! go right on looking for other materials that 
can resist even more heat. 





In keeping with the times, Fahrenheit is a mighty 
important word at Auto-Lite. The Big F° gets top 
priority in the search for better insulation materials. 


Hundreds of different wire insulation materials are 
being tested here by the finest trained personnel 
using the most modern research techniques and 
equipment. Out of these tests comes a wealth of 
knowledge important to all customers served by 
Auto-Lite. 


No matter what you need—whether it be high 
temperature aircraft wire or cable, magnet wire or 
wire for electronic and electrical applications—why 
not tell us your insulation problem and let us help 
you in reaching a solution. 


AUTO-LITE. 


Ww ond Coble owvision 


THE ELECTRIC AUTO-LITE COMPANY e@ Port Huron, Michigan @ Hazleton, Pennsylvania 
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Whether your creep problem is sagging socks 
or stretching struts, the result is pretty much the same: 
Things don’t hold their shape the way they should. 

Garters we don't have. But we do have new titanium 
alloys which offer a rare combination of excellent 
creep resistance plus light weight (density 0.163 Ib/cu. in.), 
great tensile strengths (to 175,000 psi), 


and outstanding corrosion resistance. 
UNDER CONTINUOUS STRESS: In bar and forging stock, there's Ti-8A1-1Mo-1V. 
Its short-time elevated temperature properties are similar 
to Ti-6A1-4V, one of the most widely used titanium alloys. 


° Yet “8-1-1” off ch tenfold ase 
Creep can ruin e offers as much as a ten increase 


pines ge diy: Re in creep strength between 600° F, and 1000° F. This means 
b t d : ’ that, for an equivalent stress level, Ti-8A1-1Mo-1V 
your es esigns ° raises the effective operating temperature /50° F. 
In sheet stock, there's Ti-4A1-3Mo-1V, 
which offers excellent formability because of good tensile 
elongation, bend ductility, and low yield strength 
in the solution-treated condition. Yet this alloy can be 
heat-treated to strengths of 175,000 psi. 
At Toronto, Ohio, Titanium Metals Corporation 
of America is now operating the world’s only plant designed 
and instrumented solely for rolling and forging titanium 
With this facility, TMCA can furnish you 
the best quality metal, on the fastest delivery schedule, 
at the lowest possible price in the industry today. 


we FREE: | hm \ 


Send for a 
TMCA Data Sheets 


\ : : ~\ ° 
describing physical a 
and mechanical properties, 7 
heat treatment methods, \ | Ju . 


and other useful 


information about the new TITANIUM METALS CORPORATION 
creep-resistant alloys. \L A7 OF AMERICA 


233 Broadway, New York 7, N. Y. 


SALES OFFICES: NEW YORK « CLEVELAND « CHICAGO « DALLAS « LOS ANGELES 





provided in McDonnell’s two-man 
l'-101B interceptor. 

With two engines, the pilot of an 
r4H-1 can extend his range or loiter 
capability by shutting down one engine 
and conserving fuel. Of course, single 
engine operation carries with it a con- 
siderable penalty in decreased speed and 
altitude performance. 

A key difference between the com- 
peting FSU-3 and F4H-1 is the rocket 
engine which Chance Vought will use 
along with the J75 engine to give its 
hghter greater altitude capability. Mc- 
Donnell’s fighter also could be fitted 
with a rocket engine, either in its tail 
cone or, more likely, in a pod arrange- 
ment. But chances are slight that a 
rocket engine will be adapted to the 
F4H-1, and McDonnell will be relying 
on the considerable power available 
from the two J79 engines to carry the 
iirplane through its flight test program. 


Design Change 

Work on the F4H-1 began in Sep- 
tember, 1953, when McDonnell got a 
development contract for a twin engine 
iircraft then designated the AH-1. 
Later, new requirements forced a de- 
sign change to accommodate radar arma- 
ment contol systems which provide 
advanced air-to-air missile capability. 
New design specifications were estab- 
lished in July, 1955, and the aircraft 
was rede signated the F4H-1. 

McDonnell put the design through 
5,300 hr. of wind tunnel and free flight 
testing in cooperation with the National 
Advisory Committee for Aeronautics 
Some of this testing resulted in changes 
in design of the tail and wing. 

Construction of the F4H-1 started 

August, 1956, and the first prototype 
was completed last April. After exten- 
ive ground testing, chief test pilot 
Robert C. Little flew the new fighter 
for the first time last May 27 at 
Lambert-St. Louis Municipal Airport 

With the first airplane in flight test 
it Edwards AFB, McDonnell is now 
working on the rest of the initial Navy 
order for 23 aircraft. Modifications 
now anticipated on later models are 
expected to make the F4H-1 more 
versatile and effective. They include 
installation of a larger radar antenna 
which will increase search range and 
scan angle and attachment of multi- 
purpose pylons to the wings so more 
missiles and more advanced missiles 
an be carried. Special equipment is 
planned which will permit effective 
ground control of all missions. 

[he prototype F4+H-1 was powered 

a General Electric J79-3 engine on 
ts first 50 flights, but the airplane now 
has a J79-2 engine which provides more 
thrust. Further performance improve- 
nents are expected when J79-2A 
engines are installed 

Air supply for the engines is con- 
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WRITE for bulletin 
describing 
Edgewater Rings 





reduce machining time 
save critical materials 
assure dependable uniformity 


SECURITY pretty well sums up the reasons 
why ring users specify EDGEWATER. High 
quality means security in the application 
Accurate forming to close tolerances provides 
security from excessive machining costs 
Prompt deliveries of a wide variety of ring 
sections and sizes spells security from ex- 
pensive delays. 


Edgewater Steel Company 


P. O. Box 478 « Pittsburgh 30, Penna. 











RYAN 


iS EXPAN DING 
IN ELECTRONICS 
IN SAN DIEGO! 


RYAN 
iS HIRING 
ELECTRONIC 
ENGINEERS 
TO EXECUTE 
NEW LONG-TERM 
CONTRACTS FOR 
NAVIGATION 
AND GUIDANCE 
SYSTEMS 


Get in on the ground 
floor now with 
America’s pioneer in 
C-W Doppler Radar 


ELECTRONIC 
ENGINEERS 

for environmental test, 
components, and mate 
riel evaluation and math- 
ematical analysis. 


DESIGN ENGINEERS 

for microwave antenna 
development, circuitry 
design and evaluation, 
and analog computer 
development. 

FIELD ENGINEERS 
capable of handling engi- 
neering problems in the 
field 

SYSTEMS ENGINEERS 
to integrate, analyze, and 
evaluate navigation and 
guidance systems. 


PRODUCT AND 

PACKAGING ENGINEERS 
to direct design, layout, 
and installation of elec- 
tronic systems into com- 
plete product packages. 


Write today to 
JiM JACKSON 
for details. 


RYAN 


AERONAUTICAL 
COMPANY 
DEPT. A3 
2701 HARBOR DRIVE 
SAN DIEGO 12, CALIF. 








How an electronic engineer from St. Louis 
found a better job and a better life 
in cool, clean, clear-sky San Diego 


It was the last day of our wonderful vacation 
in San Diego two summers ago. We were sit- 
ting on the terrace at the home of a couple 
we'd known pretty well back in Missouri, 
looking out over the bay. 

“It must be wonderful to live here; said 
my wife. She sounded wistful. 

“That it is; agreed our host, and his wife 
chimed in with “When can we expect you?” 

“We've just about decided to come out 
when I retire? I told them. 

“When you retire?” snorted Tom. “Why 
wait all that time? Make the move now! 

“There's a little matter about a job? I 
retorted. “I'm doing pretty well where I am” 

“Maybe you can have your cake and eat it 
too)’ said Tom. “San Diego’s got a tremen- 
dous aircraft industry. Growing fast in elec- 
tronics, too. Lots of opportunities. Why don’t 
you check a few companies tomorrow morn- 
ing before you start back. Ryan especially. 


HERE WE ARE in our new home—in mid-winter. Out- 
door living must have been invented in San Diego. 


I hear they're going like a house afire”’ 


So I did—and the people at Ryan had a place 
for me. It carried more responsibility than 
my old job—and it gave me a chance to plunge 
into a brand-new phase of electronics. I guess 
I hadn't realized that I'd been getting into a 
rut... that I was ready for a bigger assignment. 

That's how it all began. Coming to Ryan 
was the soundest decision I ever made. I'm 
getting a real sense of personal satisfaction 
out of the advanced work we're doing in con- 
tinuous-wave radar. The company has recog- 
nized my progress, too—in a tangible way. 

Meanwhile, my wife and I feel that for the 
first time we're really living. We love our new 
home... the kids can play outdoors every day 
of the year... we're close to the beaches and 
the bay and just a short drive from the moun- 
tains’ or the desert. 

San Diego’s a cosmopolitan city. Lots of 
interesting people who've come here from all 
over the U.S. Fine stores and restaurants and 
theaters. Excellent schools, including a four- 
year state college and a new branch of the 
University of California. 

But the topper is our climate. Never hot 
never cold, always delightful. So far as I'm 
concerned, those Midwest summers and win- 
ters are just history. 

Any electronic engineer who knows that 
his ability and experience have fitted him for 
a bigger job ought to talk to Ryan. We're 
growing faster than ever — and we need men 
who can grow with us. We now have many 
full-fledged career jobs waiting to be filled. 





trolled by two variable devices in the 
intake system. The variable duct de 
sign on the F4H-1 was originally 
manually controlled, but it is now 
proving out as an automatic system 
Initial control of the air supply 
omes at the inlet where McDonnell 
has used a standard tvpe of variable 
ramp Boundary laver is bled 
ott in front of the inlet, at ramp hinge 
nd through holes in the face of the 
ip 


system 


Farther along the intake system the 
supply is rationed by a sliding bell 
uth inlet duct in front of the engine 
by this means, the engine air supph 
n be optimized for 
ditions, and all excess air 
ist the md dumped at the 
bypass 


various engin 
is routed 

engine 
exit nozzle, giving a 
[his bypassing of excess air not only 


more precise control of engine ai 
but it 
length of the 

p oduct of the 

skin in the engine com 


tment which provides a firewall in 


passes cooling alr oOvc!l 
Another 


bypass sleeve is a 


enginc 
titanium mnet 


Wing Configuration 
The wings on the F4H-1 have 
an of 38 ft., 5 in., and are swept 45 
They have leading and trailing 
ind an aileron and spoiler 


deg 


ge flaps, 


bination has been emploved to 
ide good low and high speed con 
| on lateral surfaces. F4H-1 wing 
1 Standard NACA airfoil 
\fter wind tunnel testing, McDon- 
| decided to sweep the wing 
els upward as a means of obtaining 
tective dihedral and improving lateral 
bility. Outer panels appear to be 
vept up about 12 deg. from horizontal 
Wings fold for storage at the point 
here the tips are cranked upward 
Wing tips were cranked up because 
was easier than cranking the wing 
spar at the center section, a move that 
ould have meant landing gear changes 
nd other design modifications 
F4H-1 has speed brakes which move 
cownward from the underside of the 
ving just aft of the main gear. The 
eportedly cause very little trim change 
en the airplanc 
Starting with the sixth airplane off 
the line, the F4H-1 will have a bound 
control which will 
nprove attitude and 
pproach configuration and cut landing 
ced about kt. This system is a 
tandard type developed by NACA at 
\mes Laboratory and reportedly iS VeTV 
nilar to that used on the FS8U-3 
VicDonnell overhanging 
pe of tail section for the F4H-1 be 
use it saves es the 
plane better the carrier 
proach configuration 
tied into a forward keel 


oute! 


system 
control in the 


laver 


chose an 


weight and gi 
clearance in 
Arresting geal 
and there is 
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no need for beefing up the tail t 
handle it 

Use of this overhanging tail, however 
leaves the horizontal slab tail too high 
tor a swept wing. So after some tunnel! 
testing, McDonnell aerodynamicists d¢ 
cided to drop it about 23 deg. to give it 
1 lower vertical location 

Vertical tail was modified by 
ing it to improve high speed directional 
stability The low 
subsonic 


enlarg 


ratio tail 
stability t 
stabilit 


aspect 


wes awa\ 


> 


geet the 


= 
that comes with pure area. 


sone 
improved supersoni 
lail cone houses a paral 

ftety feature for shore oper 
parabrake also has a potential for pulling 


the fighter out of in Spin tech 
4H] 


done with th 


nique hasn't been tried on the 
vet, but it has 
\icDonnell | 0] 
Phe F4H-1 meets the demands of th 
ilthough it has 
pinching at 


DCC 


ueca rite, only a smal! 


mount of mid-fuselag 
I he fighter has a smooth area rule cur 
greatest or its 
\dvantages « rea rule lie chiefl: 
in the tr ind the F4H-1 


has plenty of power to carrv it throug! 


er the length 


insonk 


that area 
The four Spa ssiles ca 
the k+H-] 
irplane 


when th 


submerged 
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foreign markets. Manage 


management ts required 


President of Sales. 
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AVIATION SALES 


One of our clients, the technical and sales leader in its 
field, is undergoing planned expansion and offers this 
rewarding, satisfying position that will compel the 
interest of fully qualified applicants seeking an out- 


MANAGER — COMMERCIAL SALES 
$18,000 


To direct multi-million dollar sales program for domestic and 
group selling complex equipment 
developed for particular customer requirements, involving sys- 
tems approaches to electronic application in the aircraft indus 
try. Careful evaluation of problems encountered in preparation 
of technical contracts, project administration, pricing and lial- 
son with established research, development 


An engineering degree plus at least ten years experience in 
electronics, airframe, or airline operational equipment engi- 
neering including sales management is required. Commercial 
or military pilot experience helpful 


This is an excellent opportunity for a qualified executive who is 
intrigued with the growth potential inherent in an increasing 
sales volume and expanding product lines 


This position is located near the east coast in a com- 

munity that offers the best in family living 

aggressive company, medium in size, is well known 

for its competence and has acceptance throughout the 

It has an excellent reputation as an 
employer and offers exceptional benefits. 

Our fee and all interviewing and relox ation expenses are as- 


Convenient interviews arranged by 


D. M. ¢ 


BUTTRICK « MEGARY 


ORGANIZATION BUILDERS FOR 27 YEARS 


Western Saving Fund Building 
Philadelphia 7, Pa. 


and production 
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WESTINGHOUSE INGENUITY Opens the Way to Better Jet Aircraft Performance 


1004 Jet Inventions 
in the Last 
Two Years 


Engineering and research scientists at Westinghouse 
made 1004 invention disclosures—each representing 
an improvement in jet engine design—during 1956 
and 1957. The number of inventions this year is 
keeping pace with previous years, proving that 
creative engineering at Westinghouse is striving con- 
stantly toward better, more efficient jet propulsion. 

Westinghouse, designer and builder of the first 


American turbojet, now holds more than 175 U. S. 
patents—many of them basic patents—on the jet 





, ier 














engine. A few of the Westinghouse “firsts” in the 
field include the axial flow compressor, iris exhaust 
nozzle, annular combustion chamber and step wall 
combustion liner. 


The Aviation Gas Turbine Division is a com- 


pletely integrated facility for design, development, 
testing and production of propulsion systems. For 
further information, write: Westinghouse Electric 
Corporation, Aviation Gas Turbine Division, P.O. 
Box 288, Kansas City, Missouri. J-54047 


you can BE SURE...iF ITS 


Westinghouse 


WwW 





DAYSTROM TRANSICOIL 


WORCESTER, 


76 


How to Handle 
System Surgery 


Where to lay the scalpel is rarely the result 
of engineering considerations alone. Those 
responsible for the successful operation of the 
system must consider: (1) the requirements 
of the system as a whole, and (2) the ability 
of suppliers to furnish that level of subassem- 
blies or units which fulfill overall system 
requirements with maximum efficiency. 

In the field of servo control systems and 
assemblies, Daystrom Transicoil has demon- 
strated the necessary engineering and pro- 
duction experience to achieve full optimiza- 
tion of sub-systems and assemblies— 
involving the use of servo motors and motor 


generators, gear trains, synchros, servo ampli- 


Division of Daystrom, Inc. 


MONTGOMERY COUNTY, PA. @ PHONE: JUNO 4-2421 


fiers, servoed indicators, and other servo 
components. Our work, to date, has included 
missile guidance assemblies, autopilot sub- 
systems, radar control systems for aircraft. 
position display devices for shipboard navi- 
gation, air-borne camera control assemblies, 
flight control assemblies for supersonic air- 
craft... and our experience is growing as 
fast as the servo field itself. 

The specialized help you need to turn 
modern system requirements into optimized 
working sub-systems and assemblies is part 
and parcel of our business. Contact us direct 
or through our local representative. And if 
you need servo motors and motor generators 
in a hurry, check into our 24 Hour Service. 


IN CANADA: 
Daystrom, Ltd., 840 Caledonia Rd., 
Toronto 19, Ont. 


FOREIGN: 
Daystrom International Div., 


100 Empire St., Newark 12, N. J. 





PARACHUTE BRAKE extended, McDonnell F4H-1 rolls to a stop in front of St. Louis 
Municipal Airport terminal. Brake has potential for pulling the aircraft out of a spin 


the wells offer some penalty when flying 
vithout the Sparrows 
4H-] fuel system uses bladder cells 
1 the fuselage similar in location to the 
F-101, but the new fighter has an im- 
ed transfer 
ie] in integral tanks in the wings 
Standard air-to-air armament 1s_ the 
Sparrow IIIs nestled under the 
elage, but the F4H-1 can carry Side 


‘_ 


ystem and also carries 


vinders on wing pylons at the same 
ie, and more Sparrows probably could 
slung under the wings. Conventional 
nd nuclear weapons can be provided 
l order to give the F4H-] the flexi- 
ility of an attack capability 
External fuel stores also can be cat 
d, slung in a centerline rack or under 
ich wing. The fighter can be refueled 
n flight 
The F4H-1 has a flight control sys 
tem which uses a General Electric 
sutopilot with the same basic features as 
the Minneapolis-Honeywell system 1 
the F4H-1. It has push-button capa 
bility for automatically holding the 
iirplane at chosen speeds and flight 
gurations 


=| 
o the greatest extent possible, Mc 


Donnell has used systems in the | 4H1-] 
which are already proven in service in 
previous McDonnell aircraft Che 
power control system, for instance, can 
be traced back to the XF-88, and it 
is essentially the same, with some im 
provements, as the systems in the F-10] 
ind F3H, including the lo l 
feel system 

Other features can be traced 
to previous McDonnell models 
ing the twin engine concept wl 
used in the Phantom and 
ind which has also been pri 
high performance F-10] 

McDonnell also feels if 
from some of its past tr 
example, the F-101 had bral 


trouble. The company says 


lems have been cleared up 


F4H-1 gear. F4H had 
troubles, but McDonnell 
have been cured. The Na 
triple brake system. In 
the regular power brakes 
independent emergency 


+] seal hral 
le regular ra 


. - 
aise 1 thanua 


brake in case of fail 


Chrysler Tests Ducted Fan Vehicle 


Ducted fan research vehicle is under development by Chrysler Corp.’s Defense Operations 
Division for Army transportation Corps. Unit is 20 ft. by 10 ft.; double rotor is powered 
by 350 hp. aircraft engine. Vanes deflect air to desired position for VTOL capability 
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LIBRASCOPE 


Tal tlele Melloine- 1 
converters 


shaft to 
ro iTeThe- UM -laletelel—ia— 


Four models 
7-19 bits 


Binary 
Coded 


Decimal 


new Five models 
0-1999 to 0-359,999 
apacities 


Features of Librascope Shaft Posi 
tion-to- Digital Converters include 
serial/paralie! time sharing, dou 
ble brush pick-offs, no dead time 
variety of codes, digital-analog 
and analog-digital conversions 
They are designed for the transfer 
of data from a shaft position to a 
form suitable for digital compu 
ters or data logging systems. Spe 
cial converters are designed to 
meet customer requirements (in 
cluding Sine Cosine). Please sub 
mit desired characteristics 


Write for Catalog E10-1 
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passenger safety, visibility by Swedlow... 


-»-now through “stretched acrylic’’ windows on transport’s Big 4 


C7 S80 


DC-B 18S 


Jetliner Electra 
DouG.ias AIRCRAFT KAREED 
Company. INc. iacrafe- Cryperalion 


«»-and new executive aircraft 
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Gulfstream 


GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


Swedlow stretched acrylics are making another important 
contribution to aviation. This time it's passenger windows 
for the world’s most advanced jet and turbo-prop transports. 

These windows are unique. They are the product of 
Swedlow’s unmatched skill in the stretching and optical 
refinishing of transparent glazing materials. 

They have high strength for safety and excellent visibility 
for passenger enjoyment. Though light in weight, they have 
toughness, craze resistance, and low notch sensitivity which 
meet rigid aviation standards. 

Optical refinishing, an exclusive new Swedlow process, sub- 
stantially improves optical quality. Now in production, this 
technique is solving the optical problems in transport aircraft. 
Write today for more information on visibility by Swedlow. 
Dept. 10 
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PLASTICS COMPANY 





Los Angeles, California + Youngstown, Ohio 





WING vortex generators (left) on Boeing 707-120 smooth airflow and raise critical Mach number .01. Fin vortex generators (right) have 
been incorporated to obtain full rudder effectiveness instead of the hydraulic boost system, primarily for engine-out-at-takeoff condition. 


iviation Week Pilot Report (Part Il): 





707 Imposes No Undue Stress on Pilot 


By Richard Sweeney 


Seattle—Highest speed attained in 
AviaTION Week's flight evaluation of 
the Boeing 707 jet transport (see AW 
Oct. 6, p. 70 for Part 1) was Mach .92. 

This was accomplished without the 
iid of Mach trim or yaw damper 

Force reversal starting at approxi 
nately Mach .84 and extending through 
ipproximately Mach .91 proved much 
less a problem than expected 

Forces were light enough so that the 
irplane was flown to the maximum 
peed without automatic control aids 

Minimum trim was used and manual 
oke pressure was used alone from Mach 
85 onward to sample control forces 
from the expected reversal point to 
naximum speed 

At all points in this speed spectrum 
nanual control was effective and forces 
considerably without pitch 
trim being used 

Zero trim point was approximateh 
Mach .85 in level flight 

Repetition of the high speed run 
ccomplished starting at about 33,000 
ft. altitude, with Mach trim engaged 
was extremely smooth, with 
bly less control force 

Speed warning devices are horn and 
nelodic sound; both units 
ictivated at approximately Mach .9 to 
varn the pilot of onset of limit speed 
q) limits, the 


ult up 


consider 


we're 


gong 


For dynamic loading 
incorporates a “barber 


Lirspe c d gage 
constantly at 


pole” hand which 
that indicated airspeed which produces 
limit loads, adjusted for ambient atmos 
pheric conditions 

During F&R flight, all four engines 


rides 
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were shut down and restarted, one at a 
time, at 37,000 ft.. with the lowest 
speed specified at 210 kt. IAS. During 
an engine shutdown and restart, Dutch 
roll can occur if rudder work is not 
prompt and proper; however, this 
proved no significant problem, and all 
engine shutdowns and were 
done without aid of the yaw damper 
No. 3 engine was restarted at 205 kt 
IAS, right at the low edge of the speed 
spectrum for this altitude 

Shutdown of the turbojets produces 
1 definite vaw, but than 
would occur with propeller driven air- 
craft. Rudder deflection forces are not 


restarts 


much less 


high, and control effort is directed to 
ward preventing Dutch roll than 
invthing else 

Inducing accelerated 
aircraft resulted in an airframe itt] 
with ample significant warning of th 
condition prior to heavy effects. Se 
effects are not produced if the aircraft 
is kept within the acceleration limi 
placarded 

Stalls were performed in 
configurations, at approximateh 
ft. altitude, at gross 
Ib. and various power 
ever, use of power above 


duces littl 


more 


stalls with th 


i Val 


weight of 19 
onaitions 
flight idl 


may rec lange in 
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PLOT of a tvpical airspeed rate of climb relationship for propeller‘and 707 type aircraft 
Note how leading edge flaps flatten the top of the curve for the 707 jet aircraft at \ 
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T/I ‘electronic escorts’ 


bring all-weather travelers safely home 


Soon now, TI-built and TI-modernized airport surveillance 
radars will meet air travelers far outside congested airport 
areas and escort them electronically to an ideal approach 
fix. The Civil Aeronautics Administration has already 
ordered this potent safety factor for more than seven dozen 
major U. S. airports. Able to keep tabs on large numbers of 
aircraft operating in airport approaches (up to 60 miles 
distant), TI radars will log all aerial moving objects over 
video maps pinpointing navigational aids and hazards. In 
“ducks only” weather, the traffic controller can switch from 
linear to circular polarization for a clear look through clouds 
and precipitation. 

Close kin to Texas Instruments military and industrial 
electronics, TI airways radar benefits from the most advanced 
technologies practiced today. Details on this new aspect of 
TI’s 28-year-old capabilities may be obtained by writing to: 
Service Engineering Department... 


Texas’ 


apparatus division 


systems management 


systems reconnaissance, airways control, anti- 
submarine warfare, anti-missile, countermeasures, 
airborne early warning, navigation, attack control, 


missile systems, engine control 

equipments radar, infrared, sonar, magnetic 
detection, computers, timers, telemetering, inter- 
com, microwave, optics, detector cells, engine 
instruments, transformers, time standards, and 


other precision devices 


research /design/development/manufacture 


INSTRUMENTS 


6000 LEMMON AVENUE 
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707 Leading Edge Flaps 


Renton, Wash.—To delay airflow separation, extend high lift coefficients at high 
angles of attack and get better climb rates at takeoff, Boeing Airplane Co. has 
developed leading edge flaps which are being incorporated on production 707-120 jet 
transports. 

Developed in a Boeing continuing product improvement program, the leading 
edge flaps are used to obtain the largest single performance increase in this flight 
regime at the least cost in time, tooling and production effort, and weight. They are 
not intended to increase economic takeoff gross weights or takeoff and landing dis 
tances primarily, although gains are made here. 

Since the angle of attack, related to airspeed and attitude, is critical in large, 
swept wing airplanes at takeoff and initial climb, Boeing sought to increase the 
spread between airspeed at which the airplane becomes airborne and that at which 
the pilots could get into trouble by too high an angle of attack, lower airspeed or 
steep attitude. 

Leading edge flaps are tailored to this model, have a 10 ft. span which extends 
inboard from No. 1 and 4 engine pylons. Chord is 14 in. and a large radius is 
incorporated on nose of flaps in the extended position. Travel to a single fixed 
position results in a 110 deg. arc with respect to wing reference plane, or an angle 
of 70 deg. with wing reference plane extended forward of wing leading edge 

Leading edge flaps are hydraulically actuated automatically whenever the main 
flap travel exceeds 9 deg., and a check valve precludes accidental retraction in case 
of hydraulic failure. Construction is aluminum alloy. A continuous hinge along the 
span is faired in open and closed position to ensure clean air flow 

In development, Boeing experimented with full span leading edge flaps but sta 
bility became marginal at the stall. Particular segment was chosen to get improve 
ment in desired areas of wing and provide optimized spanwise aerodynamic char 
acteristics. 

Original work on low speed devices was accomplished in the Boeing transonic wind 
tunnel with flight test on the 80 prototype correlating wind tunnel findings, pro 


viding a means for final optimization of devices 
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GROUND CONTROL of target drone centers in air-portable van 
Men at console maintain control through flight instruments. Path 
of drone is traced automatically on plotting board at right. 
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AIR CONTROL relays commands from ground station to drone 
where distance or terrain block direct beam. Air director may 
also originate control since it has complete microwave system 


GREAT RANGE of Sperry microwave command guidance system is shown 
in diagram. Ground station (1) controls target drone (2) either directly 





or through air director (3) 
launches ground-to-air interceptor missile (4) 
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PROBING ANTI-MISSILE DEFENSES, remotely-controlled drone flies at supersonic 
speed toward target area. Test measures alertness of defense system and speed in 
launching ground-to-air missile 


Drone draws fire of defense syste: 


RADAR SYSTEM WILL ENABLE USAF 
TO TEST ANTI-MISSILE DEFENSES 


Can guide “attacking” drones 400 miles at supersonic speeds 


How good are our anti-missile defenses? 
A new Sperry Microwave Command 
Guidance System recently demonstrated 
for the Air Force will help military offi- 
cials find the answer. Applied to super- 
sonic target drones used to simulate a 
missile attack, the system will aid in test- 
ing the readiness of air defense units and 
ground-to-air missile defenses. 

With a range of 400 miles, the Sperry 
system can guide a drone along a preset 
course with precise accuracy from a mobile 
ground control station. It displays a drone’s 


path automatically on a plotting board, 
receives information continuously from 
the drone on its speed and other flight 
conditions, and commands the drone’s 
engine and flight controls. When the earth’s 
curvature or obstructions block the ground 
signal, the system operates through a 
director aircraft which is a flying duplicate 
of the master ground control station. 

In working with the Air Force to develop 
the new system, Sperry made use of its 
broad experience in gyroscopics and elec- 
tronics as well as its mastery of microwave 


radar for guidance and control of missiles 
and aircraft. Since 1946 Sperry has been 
designing and producing complete long- 
range control systems for drones and 
unmanned aircraft—including the first to 
fly directly through an atomic cloud 
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AVIATION WEEK PILOT Richard Sweeney 
makes a panel check prior to beginning a 
stall in the 707. Airspeed gage reads 210 kt 
and the “barber pole’ q limit speed is about 
350 kt. Gages, in relation to pilot's hand 


re: airspeed (two gages left); RMI-ADI 
gage (behind hand); Sperry horizon-zero 
reader and clock (right). Lateral control re- 
mained excellent throughout the stall. Rud 


der work was minimal, with yaw damper off 
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GIANNINI FREE GYRO 


precision 
helmsman 


GIANNINI'S MODEL 3416 FREE GYROS MAN THE HELM 
IN THE NAVY'S TALOS. Mid-course guidance of 
the TALOS missile is achieved by riding 
a radar beam to the vicinity of the target 


Immediately after launching, aerody 


namic considerations re quire the missile 


to fly a straight and narrow path, main 


taining constant attitude. Giannini Two 
Axis Free Gyros have been piped aboard 
the TALOS to hold it 


steady as she goes! 


Giannini measures & controls: 


t 


G. M. GIANNINI & CO., INC. 918 EAST GREEN STREET 


Remotely Energized Electrical 
Cage-Uncage System 


Low Drift during High Vibration 


Unrestricted 360 Travel 
of Both Gimbals 


Two Precision Potentiometer 
Pickoffs 
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From Honeywell, 
a quantitative report 


A device may be-called “reliable’—but only when reliability 
is expressed numerically can we control and improve it. 


The Military doesn’t ask for a “‘reliable”’ aeronautical de- operations—planning, design, production, testing, storage, 

vice—it asks, for example, for a device with a .999 Reliability shipment, maintenance and operation in the field—must be 

for 1000 hours of operation. This gives us an expression of included as factors in determining Reliability. It is Honey- 

Reliability in a quantitative term that is not only meaningful well’s goal to establish numerical values for as many of these 

in specifying performance, but also allows us to control and factors as possible. 

improve Reliability during design and production The following is one example of how far Honeywell has 
To that end, Honeywell believes that every phase of its already come in establishing quantitative Reliability practices 


THE PROBLEM: A .999 Reliability for 1000 hours—or 1 failure per million hours 


Last year Honeywell was called upon to design and manufac- 
ture an integrated linliter whose function was to disengage 
the automatic flight control system of an advanced high-per- 
formance aircraft immediately prior to overstress of the air- 
frame. The requirement is a .999 probability that no failures 
will occur in 1000 hours of flight. 

Experience shows that given the mean time between fail- 
ures the random failure law may be used to predict Reli- 
ability. Substitution into the graph at left shows that a 
limiter which fails on the average of once every 1,000,000 
hours will meet the .999 Reliability requirement. 


THE DESIGN—To make limiter specifications compatible 


with the requirement, the following techniques are practiced 


RELIABILITY 
S 


Simplicity—The simpler the design, the less chance for 
yy pe built-in failure mechanisms. As a first approximation 
j Honeywell uses the chain law of Reliability, which states 
: that the Reliability of an assembly is the product of the 
Reliabilities of the parts. This allows us to evaluate the 
effect complexity has on Reliability. 

; 
' 
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; Derating— Used because we know a part's Reliability goes 


10* 105 ; 
sanen Sits Gitamats Saneiine. te down as stress is raised from zero to the part's rating. 


Design Review— Prior to final testing, the device is sub- 
jected to a design review by senior designers, a parts ap- 
plication review in which each part is examined by an 
expert, and a qualification test by an independent expert. 


1. Reliabiliry over a 1000-hour operating 
period as a function of mean time 
to failure. 


After initial design of the limiter, the mean time between 
failures for the circuit is computed from the mean time be- 
tween failures of the parts. At this point, mean time between 
failures for the limiter is predicted to be 11,000 hours. 





on reliability 


Redundancy is introduced 


To raise an 11,000-hour mean time between failures to the 
required 1,000,000 hours, two parallel basic channels, each 
able to fulfill the complete function alone, are mated. This 
raises mean time between failures to 131,000 hours, still a 
long way from the required 1,000,000 hours. The graph 
below) shows the relationships and solution. 


SYSTEM REUIABILITY 


nl i i 
300 400 $00 
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Reliability of a redundant system of two 11,000- 
hour MTBF channels over 1000-hour operating 
period as a function of the operating 
time between checks 


Periodic Checks, the Solution 

It is found that a periodic check every 50 hours to make sure 
both channels are operating will result in a mean time be- 
tween failures of 2,000,000 hours. This meets and even sur- 
passes the requirement. Above is the graphical solution of 
the computations. 


SIMPLE REDUNDANT LIMITER 
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Testing Bears Out the Results 
The limiter is tested for 16,000 channel hours with zero 
failures. Computations show there is only a 10% chance that 
the Reliability is less than .999 for 1000 hours of limiter 
. “ieee 3 operation. This test is conducted under environmental con- 
CURE, EONS TERS TOSSES aS ditions in Honeywell's evaluation laboratories in which any 
standard environmental requirements can be simulate< 
2. Two channel redundant system reliability Honeywell also utilizes government sled tracks for qualifica- 
over a 1000-hour operating period asa function tions involving supersonic environments 
of channel mean time to failure 








Some Further Results of Honeywell Reliability Methods 


e Fuze Mechanism: no failures in 1,500,000 units, 


The above account is only part of the Honeywell Reliability 
tested twice each unit 


story. Equally impressive are these examples: 
e MG7001 Servo: 10,800 hours mean time berween fail- 
ures based on 500,000 hours experience. . ; 
: P Results such as these make Honeywell the logical choice for 


¢ HG2 Integrator: 35,600 hours mean time between work in the design, development or production of systems 
and components to meet military specifications. Call or 
write Honeywell, Military Products Group, 2753 Fourth 
Avenue, South, Minneapolis 8, Minnesota. 


Honeywell 
‘Hy Military Predicts. Cpoup 


failures. 
e Safety and Arming Mechanism: no failures in 50,000 
units built. 
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ONLY COMPLETE BUYERS’ GUIDE 


the Entire Aviation Industry 


In today’s tight competitive market your 
aviation advertising dollars must work 
doubly hard. Space technology and its re- 
lated hardware — Lunar Probes, Manned 
Space Vehicles, Earth Satellites, Missiles, 
Dyna-Soar — have opened new horizons for 
the aviation industry. Developments in buy- 
ing practices are rapidly changing. Radi- 
cally different aircraft and missiles are 
taking to the skies. Engineering manage- 
ment men are hard pressed for new sup- 
pliers, and new prospects. The only source 
where they can obtain complete aviation in- 
dustry buying information is in the pages of 
AVIATION WEEK’S ANNUAL BUYERS’ GUIDE... 
the ideal medium to reach over 70,000 key 
buying influences the year round. 


Buyers of aviation products and equipment for air- 
craft, missiles and space vehicles will be looking for 
companies and products in the FOURTH ANNUAL 
AVIATION WEEK BUYERS’ GUIDE. The new 1959 edi- 
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Five major product divisions, sub-divided into 
1800 individual product categories. 
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Complete listing of government procurement agen- 
cies. Tells: Where to go; Who to see; What 
they buy. 

Alphabetical manufacturers index. 
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Advertisements are product indexed in addition to 

regular advertisers index. 
Reader service cards to supply you with key in- 
dustry sales leads. 
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smooth procedure. Breakoff at 300 ft. 
above field level was made, and air 
craft brought around for another ILS. 

Use of throttles on the 707 does not 
call for light and easy movement. Pilot 
can move levers back and forth fast, and 
acceleration of the engines, which in 
corporate fairly recent hydromechanical 
fuel controls, was fast. Anticipation of 
power requirements was required, but 
not extreme anticipations which have 
been talked of in some quarters. 

Power is applied with the thrust 
levers sooner than would be required on 
a piston engine; thrust buildup is fast 
and acceleration is not slow when 
power comes in. 

Landing checklist for N709PA was 
again an F&R type, covering more than 
would be required for normal landing. 
However, one item which is important 
here is checking for brakes off, with 
the anti-skid unit tested and a check of 
indicator on overhead panel above the 
pilot accomplished. 

Setting up for landing in the 707 is 
no more difficult than in piston air- 
craft; if anything, it is easier in that 
there is less to do. 

Since 707 speeds at low altitudes are 
not greatly above those of today’s trans- 
ports, initial entry is made at about 180 
kt. Landing at Boeing Field has the 
initial approach made across Seattle- 
l'acoma International Airport, with a 
left turn onto final for Boeing. 

On the approach across Seattle- 
Tacoma, airspeed is reduced to V, plus 
30 kt., with V. here referring to mini- 
mum safe flying speed or what would be 
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“unstick speed” in takeoff. Gear is 
down, landing checklist starts before 
turn onto final, completed on final. 

As with landing any aircraft, setting 
up properly on the final approach con- 
tributes greatly to landing the 707. 
Establishing rate of descent desired ac- 
cording to terrain, holding steady, bleed- 
ing off airspeed from initial value to 
arrive over the fence with about V. plus 
10 kt. is the best procedure. 

On final, made without yaw damper, 
lateral oscillations can be a problem if 
allowed to start, and if started, not 
damped out. First approach in N709PA 
wound up with some oscillation, due to 
a slight correction, which was not al- 
lowed to occur again, although the first 
landing was satisfactory despite the ap 
proach. 


Descent Rate 


Descent rate approximated 500 fpm 
for first landing. Should a pilot find 
himself high on the final approach, use 
of spoilers will drop the aircraft to the 
desired position with precise applica 
tion indicated, although with the extra 
speed margin and power application, 
an incipient undershot is not hard to 
correct for in the 707 

Spoilers usually are not used on final 
Airspeed is controlled by attitude and 
tate by power, and establishing desired 
conditions as soon as possible on the 
final precludes the necessity for use of 
spoilers. 

As the 707 comes over the fence, 
flareout is initiated at approximately V, 
plus 5 or 7 kt. Flare is smooth and 
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Kaman H-43A crash-rescue helicopter for USAF is equipped with bear-paw landing gear 
designed for mud, sand and snow operations. Note inboard fins, characteristic of H-43s. 
H-43A, powered by a Pratt & Whitney R1340 rated at 600 hp. max., is equipped with 
Kaman in-flight rotor tracking device, rescue hoist, cargo hook and litters for injured. 
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FOUR KEY 
ASSIGNMENTS 
IN PROPULSION 


To men already seasoned in advanced 
power research, Chance Vought offers 
opportunity to join small-group R & D 
effort in nuclear and space propulsion, 
and in advanced fluid mechanics. 


Senior Propulsion Specialist. Advanced 
Engineering or Physics Degree with a min- 
imum of 6 years applicable experience 
To conduct research and development in 
the fields of advanced heat transfer and 
space environmental systems; pursue tech- 
nical studies of specific cooling methods for 
hypersonic vehicles; interpret advanced 
hypersonic cooling progress and advise 
Chief of Propulsion. 


Senior Propulsion Engineer. Advanced 
Engineering or Physics Degree with a min- 
imum of 6 years applicable experience. 
To conduct special technical studies to 
optimize energy sources for space propul- 
sion systems (both primary and auxiliary 
power); supervise applied research and 
development in the space engine and auxil- 
iary power and control fields; monitor 
advanced studies of propulsion require- 
ments and methods. 


Nuclear Scientist. Advanced Engineering 
or Physics Degree. A minimum of 6 years 
applicable experience. To conduct special 
technical studies in the nuclear field; super- 
vise nuclear specialists conducting aubed 
research call -danieauiees in nuclear 
propulsion and auxiliary power; monitor 
auleas propulsion advanced studies in staff 
capacity for Chief of Propulsion. 


Engineering Specialist. Advanced A.E. or 
M.E. Degree preferred with a minimum of 
5 years experience. To conduct applied 
research in advanced fluid mechanics in 
high supersonic region; perform design 
analysis of high Mach En aircraft and 
missile inlets and exits, and technical stud- 
ies of fluid dynamics and control devices. 


Qualified engineers and scientists who 
would like to join Vought’s projects in 
propulsion are invited to inquire. 


S. J. TownsEenp, 
Chief of Propulsion, 
Dept. M-17 
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Reliability, like superior speed, altitude and maneuver- 
ability, is built into Vought missiles and aircraft. 
This vital ingredient is the Fleet-proved heritage of 
Crusader III, Chance Vought’s automated all-weather 
Navy fighter. 

Crusader I achieved a major breakthrough when 
it became the first 1,000-mph-plus fighter to operate 
from aircraft carriers. This airplane established U. S. 
and world records... became operational faster than 
any modern jet in history. In an era of increasing 
technical complexities, it is proving its reliability aboard 
Navy carriers in two oceans. 

Regulus | became an operational missile as early as 


1955. It has proved its reliability with a record of more 


— 





Crusader I on duty with the Fleet. 





Vought Vocabulary 
ae ei/e . 
re-li a-bil 1-ty: Fleet -proved heritage of Crusader III, 


backed by 41-year Chance Vought tradition 


than 700 flights. Regulus Il, carrying on this tradition 
for reliability, in September accomplished history s first 
flight of a supersonic missile from a submarine 

Experience gained with Crusader I and the Regulus 
is the heritage of Crusader Hl —a heritage 
backed by 41 years of developing, producing and 
servicing reliable sea-going weapons 

Scientists and engineers: pioneer with Vought in new 
missile, manned aircraft, and electronics programs, For 
details on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-17. 
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Over 700 successful Regulus flight 





erm VIM LLL wrt 


Min Wn | a | (| 


THE MAN BEHIND THE GREASEGUN ... The exploits of the fliers 
and aircraft that are keeping our nation secure can not be written 
without proper credit to the unheralded man behind the greasegun. He 
is a member of a maintenance crew ...a crew chief...a plane captain 
who is content to enjoy the reflected glory of his ship. Something of 
him flies with every aircraft, and when ship and crew return safely 
he knows his job has been well done. For he knows that nothing could 
fly, no pilot could climb aboard without his contribution. Kaman Aircraft 
recognizes the job these men are doing and gives them a tangible salute 
by designing helicopters which require minimum maintenance and make 
_ the man behind the greasegun whistle while he works. 


THE KAMAN AIRCRAFT CORPORATION 


PHONEERS IN TURBINE POWERED HELICOPTERS 
BLOOMFIELD, CONNECTICUT 
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Rheem SD-2 Surveillance Drone Tests Complete 


Rheem Mfg. Co.’s SD-2 surveillance drone has completed successful test flights at Army Flight Test Station, Yuma. Ariz. Dror 
I 

Engines take over after launching; dron t 

| 


from metal framework on standard Army truck, assisted by two rockets. 
information to control center. Recovery is by parachute. Fuselage, tail and wing assemblies are removabk 


be extrem 


Characteristics Assessed 
Landing | AVIATION WEEK 
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cir first mechan ry} 
] 17 } 
iMamsncli ¢ in 
tops disappear n 


further aft to increase 


\ definite tug is felt with application 
f the thrust reversers, and the airplan 

elerates fairly sharply. Reversers can veight data 

perated up to 90% rpm. on N to assess airpl 

wn to 60 kt., after which power is _ those of pil 

duced to 1.5 EPR. The airplane can uircraft 
x controlled using differential reverser In all operations, adheren 
power as an adjunct to rudder during ulated airspeed values paid dividends in 
nitial roll and can be used alone after case of pilot effort as well as 
vards. High buffet associated with re performance 
erse propellers is not present with Landing data from test flights ha 
shown, according to Boeing, that th« 


sink rate of pilots at 707 land 


; 


Boeing thrust reversers. 
In up-and-down flights at Boeing, no —_ average 
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Veteron test pilot Fisher gets 
707 flight test checkout from 
long-time friend Tex Johnston, 


Boeing Chief of Flight Test. " - 
ma 


- 


Noted test pilot 
gives a 
behind-scenes 
operational report 
on America’s first 
jet airliner... 
another in 
Champion Spark 
Plug Company’s 
series on 
aviation history 


in the making 


FLIGHT TEST, 


That “greatest-yet”” moment in American 
aviation history—dawn of the commer- 
cial jet age—stands at zero hour. Pan 
American has just taken delivery on the 
first of 23 Boeing 707 turbojets. Other air- 
lines will put Douglas, Convair and 
Boeing turbojets in service in the months 
to come. It’s been a long count-down ... 

The 707, designed to cut existing pas- 
pon senger schedules in half, was first flight 
_ x” aa" “a tested on July 15, 1954. A transcontinental 


: “ \\ speed record was almost automatic— 


The 707 sects 112 to 180 passengers. New 
York to London, 6% hours! Pan American 
starts first jet service to Europe this Foll 


id 
se) 


4 


A Seattle to Baltimore, 3 hours, 48 minutes; 

. Pan cruising speed, 612 mph. 
' As a test pilot who’s flown about every 
type of transport including the 707, I'll say 
~~ right now it’s impossible to describe the 
, performance difference between the 707 


by HERB FISHER 


internot 


and conventional aircraft. The 707 is a 
pilot’s dream as well as a passenger's. It’s 
easy to fly. Its performance is superb . 

You flick a switch. Champion jet ignit- 
ers fire three- to four-inch bursts into the 
combustion chambers every second for 30 
seconds. The 112- to 180-passenger air- 
craft comes alive instantly. No warm-up 
necessary. Flight test is on. 

Releasing brakes for takeoff, you realize 
in an odd moment of pride-spiked humil- 
ity that your finger tips command $5 
million of precision-built aircraft—and 
60,000 pounds of thrust that’s going to 
ram skyward a mass nearly twice the 
weight of today’s big propeller airliners. 
The 125-ton ship breaks ground at 150 
knots. You feel a surge as retracting land- 


(ADVERTISEMENT) 











ing gear and flaps reduce drag. Soon 
you're at 300 knots indicated. Your rate- 
of-climb is more than double that of 
present-day aircraft. 

I climbed to 35,000 feet in 13 minutes. 

Cruising at 600 mph between 30,000 and 
40,000 feet—well above weather and 
where jets perform best—you sit back, 
smile, look around. Absence of piston- 
engine throb delights you. 
rhere’s practically no vibra- 
tion. You hear turbines 
whine but faintly. Aft, pas- 
sengers will hear only a faint 
whistling, will not be buffet- 
ed by ordinary turbulence. 

You check your 20 engine 
instruments again. It’s quick 
and easy: All needles are 
parallel during normal oper- 
ation. All the pilot need do 
is watch for a needle off 
parallel! 

Pilots, the simplicity and 
honesty of jet control is like 
a prayer answered. Gone are 
prop synchronizer, super- 
charger, cowl-flap, mixture, 
carburetor-heat and prop- 
pitch controls and mag 
switches. Primary flight con- 
trols are 100 per cent manu- 
ally operated. No power- 
boost. Spring tabs cable- 
connected to wheel and rud- 
der pedals actuate controls. 
Internal pressure balances 
provide low control forces 
for low-speed maneuverability and higher 
forces for high speeds where abrupt maneu- 
vers aren't desired. End result—“‘natural” 
feel. No sluggishness, no over-sensitivity. 

Mid-span, high-speed ailerons supple- 
mented by hydraulic spoilers and (when 
flaps are down) use of outboard, low- 
speed ailerons simplify lateral control. 
This permits safe operation from airports 
with a 90° crosswind of 30 mph, and the 
spoilers provide speed brakes for a wider 
choice of approach angles. 

Power control is simple as a broom 
handle. A single lever mechanically con- 
nected to a hydro-mechanical regulator on 
the engine slows and speeds the plane. 


Airframes in assembly at Renton, Washington. Boeing tokes 
extra pains with 707 airframe structural sofety and endurance. 


Even over air-turbulent Mt. Rainier 


Fuel-air ratios take care of themselves. 

For dual reliability, each engine has 
normal tank fuel flow plus two independ- 
ent electric boosters. Engine-driven pumps 
feed fuel if the electric pumps are lost. 
In emergency, a manifold line may draw 
fuel from any tank. Likewise, the 707 
has two independent hydraulic systems 
for actuation of spoilers, flaps, landing 


aht 


707 ner ‘ 
07 possengers will experience but slig 


gear, nose-gear steering and brakes. 
You put the 707 through her paces. 
Then—the crucial moment: You simulate 
flameout, though chances of it happening 
are slim. Engine is dead. And the life- 
trigger—the jet igniter—has been in this 


jet furnace enduring temperatures of 
thousands of degrees for hundreds of 
accumulative flight-test hours .. . 
Flameout. You take comfort in the 
knowledge that Champion’s long history 
of spark plug development includes unique 
know-how with jet igniters dating back to 
the birth of experimental jet engines— 
those built by General Electric in wartime 
1943! And that Champion was first with 


Fisher and Rudolph Blazek 


Foreman, inspect Champion jet igniter in 


~‘ 


springy motion 


Exper mento 


jet igniters in military aircraft—and has 
held that lead since 

You flick the switch 

spit lightning into the dead turbine. The 

big Pratt & Whitney engine flashes to life 

Flight test secure, you descend com- 

fortably at 10,000 feet a minute. With 

speed brakes, single-motion power control 

and provision for 

cruising speed, 

distance is but two miles 

Go-around safety is assured 

The big ship 

easily in the traffic pattern 


Two jet igniters 


lowering wheels at 


slow-down 


maneuvers 


The 707 goes into service 
as the most thoroughly 
tested airliner in history, Tex 
Johnston, one of the great 
test pilots, tells me. It’s 
backed by 24,000 hours of 
wind tunnel testing, 1,500 
hours of flight testing—plus 
the performance record of 
its military counterparts 

Likewise has the 
bility of the vital Champion 
jet igniter been established 
—I5 years of testing and 
performance in military air- 
craft operating under gruel- 
ing conditions, four years in 
exhaustive 707 flight testing. 
Champion's depth of experi- 
ence and demonstrated abil- 
ity to make metal and 
ceramic parts capable of 
perfect functioning in fan- 
tastic temperature ranges 
led Pratt & Whitney to Champion when 
the J-57 engine was being developed. A jet 
igniter must not only be capable of re- 
igniting the turbine at critical altitudes 
and speeds, it must deliver instant starts 
on takeoff day after day 

Today Champion is teamed with engine 
in advanced jet engine 
remains the greatest 


relia- 


manufacturers 
development and 
volume producer of jet 
industry —hence the superior igniters at 
much lower competitive costs. 

Tomorrow . well, this is it for Pan 
Am, American Airlines—and the 707! 
Champion Spark Piug Co. * Toledo 1, Ohio 

. salutes the Boeing Airplane Company) 
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Progress Re port 
on 
feronutronic 
Systems, Inc. 

i \ x is meer 
Dr. Montgomery H. Johnson, Director of Aeronutronic Far Side Missile developed by Aeronutronic for USAF 
System's Advanced Research Staff, discusses problems Office of Scientific Research. Four-stage rockets like 
related to lunar research flights. Other Advanced Research this were balloon launched and fired to record breaking 


Staff interests include the study of air opacity, infrared missile altitudes where they measured the Earth's magnetic 
emissions, and high altitude and free space nuclear explosions. field and cosmic radiation intensities. 


ow Aeronutronic is meeting 
the needs of advancing 


science and technology 


The Ford Motor Company established Aeronutronic Systems, Inc. to engage 
in the development and manufacture of highly technical products for 
nilitary and commercial purposes. In a time of expanding science, Aeronutronic 
is meeting the technological needs of the Nation. A few of Aeronutronic’s 
—r ion anil eaiinitien ‘Nustre i AS! Model IL-101 Subminiature Transmitter provides 
road interests and activities are illustrated here. exceptional frequency stability under high acceleration 


space conditions. Size of unit: 1.1 x 1.4 x 2 inches. 
Weight: less than 5 ounces. Output: 150 + 10 mw. 


erial view of Newport Beach, California, where Aeronutronic Systems, Inc. is building modern, new facilities Prototype model of ASI Digital System Simulator. Unit 
carry out military and commercial programs involving the most advanced research, development, experimen- is designed to give direct check of reduction of logical 
ion and production. Aeronutronic’s new facilities are located 40 miles south of Los Angeles on a mesa over- equations, to study a system's operations prior to 
oking Newport-Balboa Harbor and the Pacific Ocean. construction, and to study alternate logical designs. 


AERONUTRONIC SYSTEMS, INC. 


a subsidiary of Ford Motor Company 


For informat and booklets about Aeronutror erests, facilities or products, address: 


utronic Systems, Inc., Build 12, 1234 Air Way, Glendale, California. 
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MAJOR LEASE FINANCING 


PUBLIC CARRIERS + CORPORATE OPERATORS, 
MANUFACTURERS and OVERHAUL AGENCIES 
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Aviation Division 
intermediate Credit Corporation 
A wholly owned subsidiary of 


5 103 Park Ave. FINANCIAL GENERAL CORPORATION 











AVIATION WEEK, October 13, 1958 





STRUCTURES 
ENGINEERS 


it will pay you to investigate 
these challenging 
and rewarding openings 


A number of high level positions are now available in Bell 
Aircraft’s four divisions. These will appeal particularly to 
experienced structures engineers who desire an opportunity 
for rewarding progress in advanced research, analysis and 
development of space vehicles, high performance jet VTOL 
aircraft, guided missiles and rocket propulsion systems. 


SPACE FLIGHT ” Dyna-Soar“ 


@ Structural Loads Design 
@ Preliminary Design & Airframe Analysis 
@® Structural Cooling 


AIRCRAFT vet VTOL 


@ Project Loads Engineer 
@ Advanced Structural Design Chief 
® Airframe Structural Design & Analysis 


MISSILES Advanced Design 


@ Design Criteria Specialist 
@ “Hot” Structures Design Specialist 


ROCKETS High Energy 


@ Rocket Engine & Components Analysis 











Send your resumes today to learn about these assignments 
and the unusual opportunities they offer you for rapid ad- 
vancement and professional growth. Liberal salaries and 
fringe benefits. And you'll find good living for you and your 
family with unexcelled cultural and recreational advantages 
on the beautiful Niagara Frontier. 


Write: Supv., Engineering Employment, Dept. E-53 
BELL AIRCRAFT CORPORATION 
Buffalo 5, New York 


Bell Aircraft Corporation is a member of the indus- 
try team developing the Dyna-Soar hypersonic 
glider for the U. S. Air Force. Other team members 
ere the Martin Company, Bendix Aviation Corp- 
oration, Minneapolis-Honeywell Regulator Com- 
pany, Goodyear Aircraft Company and American 
Machine ond Foundry Company. 











open, the pilot can hold the manual 
trim wheel in the cockpit firmly and 
stop the mechanism. 

Layne went through the demonstra- 
tion by applying runaway nosedown 
trim while Aviation Weex pilot was 
flying manually. Stopping the wheels 
with a firm grip, the trim circuit cutoff 
switch can be operated to stop entire 
operation. 

Recovery to level flight is effected 
by pulling the nose up as far as pos- 
sible against forces, neutralizing con 
trols and cranking in as much trim as 
possible by manual wheel before forces 
build up too much. Additional s« 
quences were required of noseup control 
force, neutralize and crank, since initial 
runaway trim was allowed for demon- 
stration purposes to produce a decided 
nosedown attitude. 

However, throughout the entire op- 
eration, with two pilots working manual 
trim wheel, the airplane remains con 
trollable and recovery can be effected 
without entering danger areas of flight 
envelope, although considerable pilot 
muscle is used in recovery cycle. 


General Features 


A number of general features were 
observed by Aviation Weex pilot in 
various phases of N709PA flight work 
and riding in passenger compartment. 

One is the aerodynamic noise, which 
is predominant one in cockpit area. 

A pronounced hiss is heard through- 
out the flight spectrum. It is not un 
pleasant, and does not impede conver- 
sation, which can be conducted at 
normal voice levels. 

Aerodynamic noise results from use of 
spoilers, according to the degree of ex 
tension. Spoilers also produce a defi 
nite shake of the aircraft, which should 
not be disquieting to passengers who 
have been told in advance what to ex- 
pect. 


Gear Extension Noise 


Landing gear extension also produces 
a definite noise as air roars into wheel 
well cavities until main gear doors close 
after extension. 

Watching the landing gear extension 
by the emergency system, showed that 
the sequence was not difficult and 
could be accomplished quickly 

Small face of 3-in. attitude indicator 
in Sperry pilot display substantially re- 
duced usefulness of that element of the 
instrument for Aviation Week pilot 
Width of the horizon bar and airplane 
symbols was great enough that small 
movements of the airplane went almost 
unrecorded as far as being precisely and 
easily visible and noticeable to pilot 
The larger 4-in. gage which is being 
used in other installations should help 
overcome this feature. 

Aviation Weerx pilot made one left 
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VGINEERS! 


Jet Engine Leadership 
Comes from GE 


Here in Cincinnati, GE’s Jet Engine De- 


493 


partment is a team of engineers helping to shape 
the future of American Aviation. These special- 
ists—builders of the J47, the ]79 and the 


J93—invite YOU to join them in pioneering 


new 
advanced designs for ever-greater power for air- 


cralt propulsion. 


Additional prod ict responsibilit es 
with military and commercial! jet en 
through 1962 continue to expand 
We have many “career” | 
ing for degree engineer 
tion ol accompushment 


prot ssional respec t! 


APPLICATIONS ENGINEERS FOR MARKETING—2 posi- 
tions open. 
FLIGHT AND FIELD TEST ENGINEER—1 position open. 
MECHANICAL CONTROL COMPONENT ENGINEERS— 
2 will be added to development engine group. 
CONTROLS RELIABILITY ENGINEERS—=3 for advanced 
design group. 
COMPRESSOR DESIGN ENGINEER—1 for ad- 
vanced engine project. 
NOZZLE AERODYNAMIC ENGINEERS—2 for ad- 
vanced design group. 
Interested? Send your resume now—or for 
additional information, write or phone 
Mark Elwood, Jet Engine Dept. AW-10 
Cincinnati 15, Ohio. Ph.: PO 1-1100 


Collect Long Distance Calls will be 
accepted any weekday 9 AM-4 PM 


GENERAL ELECTRIC 


JET ENGINE DEPT. CINCINNATI 15, OHIO 











Four Nike Ajax boosters join to make Hercules booster (left). New tracking antenna (center) of system is double reflector monopulse 
type covered by rubberized canvas radome. Acquisition antenna (right) is solid dielectric housed reflector with cosecant squared pattern. 


Guidance section (left) houses missile receiver and beacon with antennas at missile fin tips which also mount pitot tubes (shown with cover 
snaps). At right, Nike Ajax guidance is checked out in assembly building. RF test set connects to missile through saddle coupler. 


Army's Nike Hercules surface-to-air missile system is located at Ft. Tilden 
N. Y. The missile system employs acquisition, target tracking and missile 


A 4 Nik K tracking radars and computer to provide command guidance bringing mis 
rmy g | e ercu es sile to target interception point. Both Nike Hercules, with conventional 
and nuclear warhead capability, and Nike Ajax use modified Ajax launchers. 
Stated range of Hercules exceeds 75 mi., altitnde capability 80,000 ft 


+ 
Shown Disassembled New tracking radars are said to have 75% improvement in range and 
accuracy. To date, however, no tests of either missile have been announced 


against supersonic targets. 


Army’s Nike Hercules surface-to-air missile is shown being raised to firing position with older Nike Ajax in background (left). War. 
head section is indicated by brackets. At right, guidance section and main body section are ready for assembly with warhead section. 
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SAFE TAKEOFF 
NDICATED 


BRAKING NO LONGER 


POSSIBLE 


aS a 
TAKEOFF MONITOR proposed by Servomechanisms, Inc., presents takeoff data to pilot | 
servo-driven tapes calculated point of takeoff is indicated by 
is compared by pilot with textbook calculated takeoff point shown as triangle at left 
the 


deceleration. Movement of computer calculated takeoft 


center diamond 


Right 


under full 


Continuously 











hand tape shows pilot point along runway where his aircraft would stoy 


point may be 


point from pred ted | 


pilot's first sign of trouble 


Takeoff Monitor Computes Runway Roll 


By James A. Fusca 
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Make sure you get 


all these features... 


Insuring Lasting 
SATISFACTION 
and SERVICE 


specify 


DARNELL 


> CASTERS AND WHEELS ~<a 


@ russer tREAds . . . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-PROOFED by xinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION . . . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Quick grease-gun 
lubrication provides easy maintenance. 


STRING GUARDS . . . Even though string 
end ravelings may wind around the hub, 
these string guards insure easy rolling at 
oll times. 


paRMCLL 
CASTER 


ccwwttt  fact-packed 
| book 


ment, the company employs a vertical 
scale display that indicates the end of 
the runway, a marker to show the text- 
book-predicted point of takeoff, and 
servo-driven tapes with markers to show 
the continuously-computed actual point 
of takeoft and the point where the air- 
craft would stop under full deceleration. 
lhe company has employed moving tape 
tvpe presentations on other projects 
such as a vertical scale altimeter instru 
ment program for Wright Air Develop- 
ment Center 

Rather than using the usual method 
of mathematical extrapolation to predict 
the takeoff point which it considers sub- 
ject to considerable inaccuracy, Servo- 
mechanisms bases its prediction on the 
published takeoff curves of the aircraft 
Ihe reasons for this can be seen by con 
sidering the variables of these curves. 

lakeoft occurs when the lift exceeds 
the weight of the aircraft. The lift is 
determined by the dynamic pressure 
and the angle of attack. The pilot can 
idjust the angle of attack, but there 
is some minimum dynamic pressure at 
which takeoff can occur 

Since dynamic pressure is measured 
bv indicated air speed (that is, for ever 
dynamic pressure there is just one in- 
dicated air speed—or, more properly, 
calibrated air speed), there is s¢ 
indicated airspeed where takeoff will oc 
cur. This means that predicting indi- 


cated lirspeed will serve t yredict take 
+; neh 


me onc 


onsidera 
tions as temperature and altitude 
Indicated airspeed for takeoff is then 


determined by weight alone, but th« 


off without reference 


time or distance in which that indi 


cated airspeed will be reached is a func 
tion of manv variables. While the com 


putation could be performed either wa‘ 

the desired input to the display is dis 

tance 
Using the plot of a family of curves of 


indicated airspeed vs. distan lown the 


runwa\ where the takeoff 


speed has 
weight the 
Tr Al 


wil 


been computed from 
problem is to predict which cu 
be followed bv the aircraft This is the 
bles aftect 


point where the other variabl 
of curves 


ing the takeoff enter. A 
can be drawn for differing values of 

e Altitude. 

© Barometric pressure. 

e Temperature. 

e Engine condition. 

e Tire condition. 

e External stores drag. 

e Door and flap configuration. 

Ihe outstanding characteristic of 
these curves is that thev seldom cross, 
and where thev do it is at a very acute 
angle. Assuming that they do not cross, 
the problem of prediction involves 
simply selecting the correct curve and 
finding the intersection of the takeoff 
selocity line. 

Choosing the correct curve is a func- 
tion of the listed variables and, per 





work in the fields of the future at NAA 


STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70, F-108 and the rocket 
ship X-15. 


As part of our expanding 
organization, you'll manage 
elevated temperature test 
projects, including planning 
and design: conduct tests and 


report results. 


INSTRUMENTATION 
ENGINEERS 


If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 


Write to: Mr. A. K. Stevenson, 
Engineering Personnel. North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH {\ 


AMERICAN 
AVIATION, INC. 
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250,000 impulses 
































Resistoflex Corporation announces new 250,000-cycle impulse test 
standards—for 3000 psi Fluoroflex®-T (Teflon®) hose for hydraulic service 
at 400°F. These Resistoflex standards replace usual industry standards of 
100,000 cycles. Reports of completed tests available on request. 


Write Dept. 145, RESISTOFLEX Corporation, Roseland, N. J. 


[SOR rP OR AT 


+ 
Originators of high temperature fluorocarbon hose assemblies le Ss I sto f I ex 
cc ‘on™ 


ROSELAND, NEW JERSEY « WESTERN PLANT: BURBANK, CALIF 





FROM AN ORIGINAL PAINTING FOR CECO BY R. T. HANDVILLE 


Contributing to superb performance . . . the Douglas DC-8 Jetliners 
powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped 
with main fuel pumps engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, 

and CECO is proud to be airborne with an array of important 
missiles as well as with many of the latest and finest 

military and commercial aircraft. 


CHANDLER-EVANS + WEST HARTFORD 1, CONNECTICUT 


Interesting, informative literature on many CECO products is 
yours for the asking. Please address your request to Department 58. 


CECO 


SYSTEMS 
CONTROLS 








TAKEOFF 
DISTANCE 
000 FT) 


l 


specify safety... 
specify LISLE , 


~y, Nee 


ETECTORS 


TAKEOFF 
DISTANCE 


2 
Se S| 2 J 
80 | 100 120 440 = 160 

CALIBRATED AIRSPEED 








PUBLISHED CURVES of aircraft performance are basis of computer calculations of takeoff 
point in Servomechanisms system. Textbook type curves at left are employed by computer 
1s shown on right. Takeoff speed (V....) has been computed from gross weight. Also set by 
pilot are runway length (S,), takeoff roll, runway condition. Sensors provide distanced rolled 
(S,), calibrated airspeed (V.) from which computer extrapolates takeoff clearance (S 


haps others Even where the exact 
functions are known, the variables are 
not known. For example, temperature 
can vary by more than 30 deg. from 
one end of the runwav to the other 
there can be a loss of engine thrust 
iused by intake clogging, or there 
uuld be changes in the wind 
By drawing a family of curves, each 
senting a typical takeoff under 
some conditions of thrust, one curve 
vill represent or approximate any given 
takeoff, but calculating all these curves 
vould be a major problem. Servomecha 
m’s solution is to measure the selected 
riables 
By measuring distance and indicated 
irspeed, one point on the plot can be 
hich will have a curve passing 
Che computer, then, follows 
chosen curve up to the takeoff v« 
ind thereby reads the distance 
meor 
, 


ndition hange in the middle 


keoff roll, if temperature or flap 
tion change or engine thrust is 
indicated airspeed will drop 
ted value and the com 
w a new curve to d 
takeoff point the 
secs down the runwa' 
liction grows less and 
ncreasingly accurate 
s; in conditions during the 
1] will cause the marker show 
point of takeoff to move to a 
sition. Since the marker is set 
t measurement rather than bi 
ment ngin¢ parameters, 
tion or similar variables, it is pos 
that the first indication of troubk 
ild be a shift in the marker 
(he computer is probably the least 
if the problems. Over the last 10 vears 


n increasing number of airborne com 
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puters of this general typ 


manufactured. These unit 


istorized, are fiving in alm 
raft toda 
Similarh 
measuring 
known and 
vears. Onl 


the takcoff 





the rccur©racy 

herenth bad b« ws 
has been gathered to cst 
point accuratel 
the computer has 


the textboo 











es 


Write today for your ree Catalog 
describing Lisle Magnetic Chip Detec 
tors ond Magnetic Plugs 


and their applications 


landing 
magnet 
tential source 
that tire circumferen 


main constant. Tests, hi RA h 
Bocing Airplane Ci ' LOW! CORPORATION 


the equivalent circumference ries lit Dept. A-1 807 Main Street, Clarinda, lowe 


19? 





Preserver of Peace... 


It sees... 
thinks... 
WarnS uu. 


OUR WATCHDOG OF THE FIRMAMENT 


BMEWS—Ballistic Missile Early Warning System 
—is under development to provide a scientific 
answer to the detection of intercontinental bal- 
listic missiles. In its various functions, it will be 
one of the electronic wonders of the age. The 
unblinking eyes of its strategically located radars 
are being developed to detect an onrushing missile 


thousands of miles away. Almost at once electronic 
computers will determine altitude, course and 
speed, and set in motion the necessary defense 
apparatus. RCA acknowledges its tremendous re- 
sponsibility as prime contractor for the design and 
construction of BMEWS—so vital to our country’s 
defense and so effective as an instrument for peace. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN. N. J. 





with distance down the runway, 
the slope of the straight line is a 
tant. Therefore, the plot of dis 
wheel revolutions is a parabola, 
can be inserted in this form into 
omputer 
The sequence of events would be 
ePaper work. In the same manner 
it present, either the pilot or the 
ntroller would use the published 
tf curves for the aircraft to predict 
ie takeoff distance. 
¢ Data insertion. The pilot would 
inually insert on the face of the indi 
tor the gross weight of the aircraft, 
runway length, the predicted take 
roll and the runway conditions 
hich selects a value for calculating 
iking deceleration 
«Zero set. At the beginning of the 
nway, the pilot would check the com 
zero set button 
lf working normally, the computer will 
predicted takeoff marker 
ite the marker showing the take 
obtained from the take- 


iter by pressing the 


ition the 


ff curves 
e Beginning roll. During the first few 
ls of roll, the takeoff position 

ill remain opposite the predi 

ifter which the computer 


+} 
ri 


to 1 ired data and 

idjust to increas 
g urate data as roll continues 

e Braking point. Ihe predicted braking 

Until the 

point tape goes off the end of 

ile, the pilot can still abort by 


ximum braking if the takeoff situa 


ff marker will 


nt then moves into view 


iAInNL 


tion appears unsatisfactory 
¢ Commital point. When the tape in 
cating the braking point goes to the 
of the scale, the decision has been 
to take off. Braking to a stop on 
runway is no longer possible, al 
gh the tape will indicate how far 
ff the end of the runway the aircraft 
] travel in an emergency abort 
An additional safetv feature is an an 
wunciator to attract the pilot’s atten 
tion under either of two conditions 
e When the takeoff point is within a 
rtain predetermined safety margin 
from the end of the runway 
e When the braking clearance is within 
ertain predetermined safety margin 
from the end of the runway. This 
neans that if the pilot has not re 
ponded to the visual warning from 
predicted takeoff position indication 
nd he is approaching the point where 
he cannot brake in time, the annuncia 
x will operate 
Because the display system uses a re 
ote servo drive for the instrument in 
icators, the display would not have to 
e permanently mounted on the cockpit 
panel. Used only during takeoff, it 
ould be mounted in a manner so that 
t could be removed and stored during 
the remainder of the flight. 
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FOR SYSTEMS PLANNING 


GUIDANCE ACOUSTICS AERODYNAMICS 
& CONTROL @ & PROPULSION 
* . 


FOCAL POINT 


SYSTEMS ANALYSIS SYSTEMS DESIGN 
e s 


INFRA-RED RADAR 
ae . 


o 
GROUND SUPPORT 


. 
SYSTEMS MANAGEMENT 


a & 
COMMUNICATIONS . COUNTERMEASURES 
DATA PROCESSING 
& DISPLAY 


The Bendix Systems Division is located in a ne\ 
adjacent to the Engineering campus of the famed | 
Ann Arbor. Its new home, built this vear, is divided equ 
and office space. The first among se 


this building is designed and completely equipp: 


erai new units planned 


development of weapons systems 
The Systems Division, staffed 
ol new approa 


weapon systems. Serving as a focal point 


devoted to the exploration 


it assures harmonious transition fron 
system production 

If you are seeking an opportunity to engage in t 
weapon systems and are a qualified engineer OI Cl 
write the Bendix Systems Division, Dept A1013,Ann 
working, you will be able to advance your educat 
classes at the University of Michigan. And 
enjoy the many benefits of living in a noted 


Michigan’s ““Water Wonderland 


Bendix Systems Division 
ANN ARBOR, MICHIGAN 








In manufacturing . . 
Barbecuing steaks, manufacturing weapons... 
he’s determined to deliver quality products 


Meet Mr. Kenneth J. Carlson, amateur chef, professional engineer 
of Manufacturing at the Mechanical Division of General Mills. On the 
int, mbir nt tooling and ea 


the plant, he combines proper raw materials, excell 


procedures. Results: 


careful planning, precision 


1 + liver 
quality products delivere 


The entire Manufacturing Department directed by Mr. Carlson is 


; 


i most stringent 


produce systems, sub-systems and assemblies to the mi 


requirements. This capability, backed by intensive research and creative engineer- 


ing, is available to serve you. 


Mr. Carison has, during the past 17 

ears, gathered vast experience in ‘ . . 
wanmene eyeteme oaahiaeetan anid Our new fact-filled brochure is available now. Write for your fre 
manufacturing. At General Millis, he Dept AW-9. 

utilizes this experience in directing a 

competent staff responsibie for pur 

chasing, quality control, manufac- 

tring snaneering factory rose MECHANICAL DIVISION - 
and planning, machine shop fabrica- 

tion and assembly. Mr. Carison is one 1620 Central Avenue « Minneapolis 13, Minnesota 

more reason our customers say, “‘At 


General Mills, we get results Intensive Research « Creat Engineering « Pre 
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NEW AVIATION PRODUCTS 





Jet Starting System 


starting system is 
ed for installation at commercial 


Lt 
J ngine oK iT 


ind jet overhaul bases 
used by the Navv, the 


rt 


rline terminals 

tem will be 
Impany rept 

JAS-100 svstem, based on “hydrant” 

tem of refueling relatively 

res ed iT 

it flows to 

gically placed hydrants. Diesel- 

unit will start five 


More 


iilabl as are 


delivers 
it pressures up to 
200 Ib. per min. 
op! OT 
imultaneoush powcr- 
tems are a units 
gasoline, steam 


electric drives Svstem 15 


use with 


x» either automatic or 


SCT 


atic or can be furnished with 
ianual ymntrols 


Wells Industries Corp., North Holly- 
wood, Calif. 


Flush Latch Coupling 


Flush latch coupling is said to be 


laptable to anv cvlindrical structure 


h missile bodies, ramjet engines 


radome mountings 


ket pods or external tanks 


"4; 


cnna hou ing 


, 


- 
eT 
installed or 


ind is said to be 
use of 


removed 
idapt 
seals where 
juIre! critical 
Marman Division, Aeroquip Corp., 
11214 Exposition Blvd., Los Angeles 
64, Calif. 


pressure 


Preflight Instrument Tester 


1) yuble 
il-free reciprocating air Compressor and 
in oil-wetted vacuum pump | 

signed to preflight missile and au 
Designation is Model 


ended a.c. motor driving an 
rotary 


ft instruments 
RG-18130 
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Small Caliber Vulcan Proposed 


* 


Mockup of small caliber 7.62 mm. Vulcan self-powered gun pod is compared with 20 mm 


Vulcan (foreground). Proposed by General Electric 
designed to fire standard NATO cartridges at 6,000 to 10,000 rounds per minute 


linkless ammunition feed system and weighs 188 Ib 


Vulcan is 
Pod has 


we apon would pro 


the eight-barreled 7.62 mm 


Wing mounted 


vide anti-personnel capability for NATO fighters 


opel ite 


| I page \ 
ultimate vacuum of 
flow with ] 
pressure, and will oj 
from 65 to +1401 
for continuous dut 

Lear-Romec 
Elyria, Ohio. 


cipm 
Mot 
Lear, 


Division, 


Missile Relief Valve 
Hot gas 


signed to 


of h 


haust rast 


h temperature 


sa ot 


fade” problems, the 
Valve 
perature 


specifications include: ga 
300F, relief pressure 1,00 

) psi. (std maximum flow 

024 Ib./sec.(st weight .S¢ 


t imbien 


velope 2 in. X.5 in. diamet 
tempcrature 65 to 1701 

Sundstrand Turbo, 2480 W. 
Ave., Denver 21, Colo. 
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Missile Recorder 


Miniature 25-channel inkless record 
is primarily designed for directly re 


ing shaft position data of missile fligh 


; 


Weight is 4 


Santa Barbara Instrumentation Cor 
5481 Santa Monica Blvd., Los Angeles 


High Temperature Hydraulic Fluid 


I ti ‘ 


tort ; 


1m 


Dow Corning Corp., Midland, Mich 
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Advanced missile and 
space projects 
require Kngineers and 
Scientists to work on 


THE FRONTIERS OF SPACE 


Lockheed Missile Systems Division, recently honored at the first National 
Missile Industry Conference as “the organization that contributed most 

in the past year to the development of the art of missiles and astronautics,’ 
holds such important, long-term projects as: the Navy Polaris IRBM, 
Earth Satellite, Army Kingfisher target missile, and the 

Air Force X-7 ramjet test vehicle. 

To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Responsible positions in our research and 
development laboratories and in our project organizations are available 
now for high-level engineers and scientists. 

If you are experienced in physics, mathematics, chemistry or one of the 
engineering sciences, your inquiry is invited. Please write Research and 
Development Staff, Sunnyvale 2, California. (For the convenience of those 
living in the East and Midwest, offices are maintained at Suite 745, 

405 Lexington Ave., New York 17, and at Suite 300, 840 N. Michigan 
Ave., Chicago 11.) 









FLIGHT IN THREE MEDIUMS 

Several things set the Polaris apart from other 

outer space weapons in the ballistic missile category, 

for the Polaris program involves a wholly new 

concept of weaponry: 

1. It will be dispatched from beneath the surface 
of the sea. 

. It will be radically smaller than currently 
developed land-launched missiles, yet its payload 
will be as effective and its range the same as 
other IRBMs. 

. It will be the first operational outer space missile 
to employ solid fuel as a propellant. 

4. It will travel through three mediums in a single 

flight: water, air, outer space. 

5. Its launching base—a submarine—is not fixed but 

a mobile vehicle. 











tN 
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OUTER SPACE PROGRAM 
Very little can be said about the Earth Satellite pro- P 
gram at this time except that its success will necessitate ~ 









advancing the state of the art in all sciences. =, 
The Earth Satellite Project is perhaps the most 
sophisticated outer space program to reach the . : 






“hardware” stage in the U.S. today. 
TECHNOLOGY 
/ » 


ENEMY SIMULATOR 
The Kingfisher is the nation’s fastest target 

missile, developed for the Air Force and currently 
being manufactured for the Army to test 

the accuracy of our newest supersonic weapons. 

It is a ramjet target vehicle with Mach 2-plus 
capabilities. The Kingfisher not only has the speed to 
match the defensive missiles, but can also simulate a 
vast array of supersonic enemy missiles and airplanes 
attacking from great height. It is instrumented 
to score near misses and even theoretical hits without 
itself being destroyed. 

It is recoverable from flight by parachute to be 
flown again, permitting weapon system evaluation to 
be conducted at greatly reduced cost. 


Lockheed 


MISSILE SYSTEMS DIVISION 




























VAN NUYS + SANTA CRUZ 





SUNNYVALE « PALO ALTO + 





CALIFORNIA 






VANDENBERG AIR FORCE BASE 
FLORIDA + 





ALAMAGORDO, NEW MEXICO 





APE CANAVERAL 


PLANNED ja: 


Platter 
$ ervice 


COOPER 


BRAND 


AN, NAS, MS and SPECIAL 
PRECISION FASTENERS 


The culmination of a four-year program to eliminate lead-time 
on quality fasteners, Silver Platter Service is now available 
through stocking distributors in every major aircraft and mis- 
sile producing area. 

Backed by the industry's largest warehouse stocks of finished 
and semi-finished fasteners, Silver Platter Service saves you floor 
space, frees working capital, does away with needless head- 
aches and costly tie-ups often involved in fastener procurement. 

In standard or special fasteners choose Cooper brand, and 
they'll come to you “on a silver platter’—from your nearby 
stocking distributor. His name is in the column opposite. 


219% WESTERN 


2701 SOUTH HARBOR BOULEVARD, SANTA ANA, CALIFORNIA © Kimberly 5-9311 











WHO'S WHERE 


(Continued from page 23) 





Changes 


Ennis B. Warren, head of the newly 
established West Coast regional off 
(Monrovia, Calif.) Engineering and Optical 
Division, Perkin-Elmer Corp Norwalk 
Conn 

James A. Trapp, manager, Data Pr 
ing and Controls Department, Engineering 
Division, The Thompson-Ramo-W ooldridg 
Products Co., Los Angeles, Calif Als 
Henry L. Bechard, customer relations man 
ager-special control and data reduction 
tems; Dan L. McGurk, proposals and 
tracts manager 

Roy Segerdahl, manager, Quality Co 
Division, Ford Instrument ¢ 2 dir 
of Sperry Rand Corp., Long Island (¢ 
N. ¥ 

John E. Smircina, assistant 
president-general manager, Chicas 
Industries, Melrose Park, Tl. Al 
ard A. Schram, director of public rel 

Robert Lent, director ¢ 
Statham Instruments, Inc., Los Angel 

Conrad H. Hoeppner, f nt 
Radiation, Inc., Melbourne, Fla 

John F. S. Abbott, director of research 
and development, Rockbest Prod 
Corp., New Haven, Conn. Al! James F. 
McClelland, Jr., manager, and David Chaf- 
fin, assistant, of the newly formed Prodi 
tion Engineering Department 

Roy Healy, program director for develop- 
ment of a space-mission pr lsion cl 
for the Army Ballistic Missile Agencv, Rock- 
etdvne, 2 division to North American Avia- 
tion, Inc., Canoga Park, Calif. Mr. Healy 
continues as program manager of the Jupiter 
engine systems 

Ralph B. Reade, manager of the new! 
formed communications division, Airborn 
Systems Group, Hughes Aircraft Co., Cul- 
ver Citv, Calif 

C. W, Cowing, Air Force Advanced De- 
velopment Sales Manager. General Flectric 
Co.’s Heavy Military Electronics Depart- 
ment, Syracuse, N. Y 

Charles F. McCabe, manager of support 
base activation for the Atlas ICBM, Con- 
vair Astronautics Division of General Dy- 
namics Corp... San Diego. Calif 

Charles EF. Bartlev. coordinator-rocket pro- 
pellant field. Food Machinery and Chemical 
Corn., San Jose, Calif 

Max D. Liston, director of engineering, 
Beckman Instruments, Inc., Fullerton, Calif 
Also: Thomas V. Parke, director of product 
standards, and Earl C. Janson, director of 
manufacturing 

Harry H. Goode, technical director, Svs- 
tems Division, Bendix Aviation Corp., Ann 
Arbor, Mich 

G. W. Taylor, director of The Boeing 
Airplane Co.’s overseas regional office at 
Svdnev, Australia ‘ 

Milton Rosenberg, director-advanced de- 
velopment, Telemeter Magnetics, Inc., Los 
Angeles, Calif 

Theodore W. Benedict, manager-military 
ontracts, Bridgeport Division, the Singer 
Manufacturing Co., New York, N. Y., and 
George F. Mayforth, military contracts 
administrator. 


; th 


or 


ter 
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SAFETY . 
USAF Accident Investigation Report: Cc © © P | = R 


BRAND 








Complications of Aircraft Handling 


Linked to KC-135A’s Fatal Crash 
‘ « s % 
inked to -lL5oA Ss Fatal Cras 
\t approximatel 1030 ha Eastern takeoff of the fourth au 
Daylight Time (EDT on June 27, 1958 nately the same gross weigh 35 
U.S. Air Force KC-135A Strato-Tanker inceled as the result of the accident 
SN 56-3599A, crashed shortly after takeoff 1. After engines wer 
| was totally destroyed approximatel; on June 26, 1958, the 
off the end of the departure to the takeoff runway, tl 
it Westover Air Force Base, Chico satisfactorily all pretakeoff 
Mass. Seven crew members and ment checks and the 
passengers were injured fatally Instrument Flight R leara 
' . In consideration of the higher air tempera from your nearest 
HISTORY OF FLIGH ture, additional fuel ha ( n addéd an distributor 


ymphan e with competent orders, the TOSS - raft weig ; ff ipproxi 
KC-135A, SN 56-3599A, was sched mated 289,39¢ Takeoff | wer was aj EASTERN 
m early morning departure from plied ind the aircraft Star rouimg oO Kasar Mfg. & Dist. Ce., 
AFB, Mas on a transatlanti runway 23 at 0030 hr., EDT, June 27, 195 ~d _ — — N.Y. 
2 sare ; ; . e 7 uckhahoe 203 
m June 2 1958 I he aircraft the 7 ' 4 i hone Gath and Gasem Oe 
KC-] for departure on th C aircra i . tring, w 25 W. Hartsdale Ave., Hartsdale, N.Y.; 
lift RO 10210 
lon, England, thence rte! out | ‘ Van Dusen Aircraft Supplies, 
} all ith yndition t the ¢ : ; Teterboro Air Terminal, Teterboro, N.J.; 
and mt ; . L , AT 81861 


The precompute 


» fly nonstop fron 


stination at Fnend repr r 
| Airport, Baltimore l ' i : t t = 
: . , ’ idwest Aircraft Sales, 
. : ; 13471 Mt. Elliott Ave., Detroit; TW 
Van Dusen Aircraft Supplies 
2044 Lyndale Ave., Minneapolis; FR 7 


SOUTH 
Kasar Mfg. & Dist. Co 
573 Dutch Valley Rd., Atlanta 
Airco Supply Ce 
655 Ethel St. N.W., Atlanta 
Aviation Internationa! Corp 
nternational Airport, Miam 


MIDCONTINENT 
Kasar Mfg. & Dist. Co., 
1927 So. Hydraulic Ave., W 
Airco Supply Co 


1445 So. McLean 


SOUTHWEST 
Kasar Mfg. & Dist. Co 
1638 Irving Bivd., Dallas; R! 85564 
Airco Supply Co 
rmance pr ik ? 2325 W. jeftters 
raft had [ nwat rcra f t AN 21534 
provide an itial gross ving al ng. t t tops that NORTHWEST 
ipproximately 289, It pproxit ‘ f Maser tate, ‘ Dist Co., 
uel was to be added if au i r al t t . an Saree SS ” 
WEST COAST 
r. EDT, or 1958 keo ings level attitud left Kasar Mfg. & Dist. Co., 
i I l » < oes —~ "a : ; : 9905 W. Jefferson Bivd., Cu 
tion calculations were made il ipp nate! f , TE 05594 
forecast 671 r temperature, a 3 eg re | : ral t t Aero Bolt & Screw Co 
, I 1071 W. Arbor Vitae, inglew 
} } | —_ anit : ; ! Aircraft Threaded Products 
ine capecies Seees pound a ce he wer 3716 W. Jefferson Bivd., L.A; RE 128 
mae Wes Copa § 10,000 f By 2 a or ‘ . Hardware Supplies 
EDI une 2 it became ippal , _ ! : 5001 Exposition Blvd 
ir t readings taken on the ital injun t Kasar Mfg. & Dist. Co 


at takeoff tu would permit 
lap setting, and ross weight of 


il emi 
runw \ erature C } C 1643 India St., San Die 
mig ; 0 te m i ' t CANADA 
: I | Bancroft industries 


urborne mussion Commander 
841 Mill St., Place 


ift commander of the KC-1 -4 a ite es WE 33605 
ito consideration the higher than originally) — = — ; 


pected air temperature, reevaluated the S ’ I C EXPORT 

al ane — we ' Aviquipo, Inc 
keoft performance calculations and de nT ! i 25 Beaver St 
rmined that use of an increasd flap Aviquipo, Inc 


1609 Connect 


tting (40 deg.) would provide a desired 1 nn 
rease in the distance required to enable INVESTIGATIVE GUpent 75568 
DETERMINATIONS 


1e aircraft to become airborne he pilots 


f the first two aircraft had determined, flight crew on tl ra va 
nd used successfully, a 30 deg. flap setting fully qualified in the positions as med WESTERN 


] * +) 


their lower gross weight takeoffs. Th b. In consid 
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Now 
on Duty 


with the Navy 
.. Temco’s TT-1 
Primary 

Jet Trainer 


Bieolsstelage)' a 
Need is 
i Reler-\a— 


Challenge 


AIRCRAFT 
DALLAS 


Now on duty with the Navy, Temco’'s TT-1 Pinto is an advance-guard 
aircraft .. first to introduce the concept of an all-jet syllabus for 
aviation training. And already, while still under evaluation, the Pinto 
is growing . . stepping up greatly in power, agility and safety. 


Designed from the very beginning for growth through simple modifica 
tion, the production Pinto will be equipped with a Continental J69-T-25 
engine in place of its J69-T-2. This engine changeover will be accom- 
plished without noticeable change in outward appearance, without 
significant internal changes. Further modifications will extend the 
Pinto’s ability to carry more equipment. . let it grow with the man.. 
make it capable of performing almost the entire primary/basic 
syllabus at considerably less than half the cost of any other jet trainer 
available or under development 


This sleek, speedy jet trainer was designed, developed and produced 
entirely by Temco. And while it is a prime example of the unusual 
talents and capabilities Temco possesses, it is just one phase of 
Temco's widely diversified work. Other phases are research and 
development in the field of advanced weapon systems. . new develop 
ments and fabrication techniques in stainless steel, titanium and 
other high temperature materials. All part of Temco’s continued 
pioneering of the ‘‘total package’’ concept of design, tooling and pro 
duction of aircraft and missiles. . of its complete weapons systems 
management capabilities. 





urcraft (as required 


narginal weather conditions 
particular takeoff could 
routine The use of 
tting which would and did 
the takeoff ground rol 
maximum performan 
urcraft. The penalty to be 
reased ground roll would 
limbout flight path. Thi 
known to the flight rew 
takeoff prediction calculations 
negated. as soon after takeoff 


13 : 
vould permit, by retracting 


le 


educed extension sctting 
letermined conclusively 
tural failure, inflight 
any failures w 
or electrical 
impact Furth 
ft and the 
within 








M-3 Arcweld Creep Rupture 
signed for labs which test smaller s 


use lighter loads. 


‘on ee oot | For accurate creep rupture testing 


pel 


vest bt | Ghose from 8 ARCWELD models 


flap retraction and 


urred with the flaps 


setting | Wherever there’s a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 
Choose from 8 compact, easy to operate, low maintenance Arcweld 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 
Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 


- } 


extension 


units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 


Bomarc Load Test Load Calculator. 


Hydraulic test machine is shown applying See Arcweld’s Booth 1722 at October Metal Show in Cleveland 
100,000 Ib. compressive loads on the aft 
ction of a Bomarc missile. Built for Boe : PEEP, A om 
e by the Baldwin-Lima-Hamilton Corp., | a ARCWELD peotiees a nts we tne 2c —— 
90-ton machine is rated at a maximum | we MANUFACTURING 
vacity of 1,200,000 Ib. Machine can apply an COMPANY 
nsion, compression, flexure and combined 
ids, and a 5,750 kva. power source pro 


des heat for structure tests at clevated Phone 1470 


P. O. Box 311, Grove City, Pa. 





mperatures. 
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GUSTY DAYS. Make your climb more gradual and main- 
tain extra air speed. Gusty winds can cause not only 
variations in wind velocity and direction, but irregular 
vertical air currents, too. One, or a combination of these 
factors, can result in a stall if you don’t keep a safe 


margin of air speed. 











HOT, HIGH & HUMID, High temperature, altitude and 
humidity ali make for low air density, thereby decreas- 
ing wing lift. When these conditions exist, be sure t 
allow for a longer take-off run, and (or) a lower take- 
off weight. 


























HIGHER OCTANE. An octane number is simply a means 
of measuring a fuel’s anti-knock capabilities. So remem- 
ber — if your aircraft engine is tagged for a minimum 
of 9l-octane, and you land at an unfamiliar field that 
carries only 100-octane, feel perfectly safe in using it. 


REMEMBER.F or “Happy Flying”. . . look for the famous 
Esso Sign, trademark for more than 600 dependable 
Esso Aviation Dealers. 


ESSO RESEARCH works wonders with oil 











FUELS, No matter what type of airplane you fly, you’ll 
find an Esso Aviation fuel especially designed to give 
your engine better performance and longer life. That’s 
because all five Esso Aviation gasolines—from 80 t 
115 — are carefully balanced to give your engine the 
utmost in power and economy, and all Esso fuels cor 
tain an anti-oxidant ...to keep your engine cleane 
longer. So next time you need aviation fuel... be sur: 
to get Esso, and you'll be getting the best your money 
can buy. 


ESSO STANDARD OIL COMPANY 











BUSINESS FLYING 


CESSNA 150 is seventh airplane to join the company’s business fleet. Aircraft can be entered from either side. 


iviation Week Pilot Report 





Cessna Returns to Two-Place Market 


By Robert I. Stanfield 


Wichita, Kans.—Cessna is back in the 
vo-place market after an eight-vear ab- 
ind its new, light all-metal Model 
the potential of a good student 


ind an easy-to-handle business 


the side-by-side airplane is 

plied by a four-cylinder Continental 
\ engine rated at 100 hp. at 2,750 
Engine dry weight is 189.7 Ib 

lb. with accessories). Displacement 

9 cu. in. Compression ratio is 
Propeller is metal Sensenich 
\169CK-52 with ground clearance of 10 
n. Engine overhaul time has been in 


tially set at 600 hr. (AW Aug. 25, p 


Performance features evidenced dut 
flight evaluation by this AviaTIoN 
Werk pilot included 
e Climb-cruise power. At takeoff, pull 
2,750 rpm., an 800 fpm. rate of 
mb was initiated at 70 mph. and held 
through 4,000 ft. At 9,000 ft., indicat 
ng 63 mph., rate of climb was 400 fpm 
\t 10,000 ft., pulling 2,740 rpm.—68 % 
ywer—the airplane indicated 108 mph 
for true air speed of 128 mph 
e Stall and slow flight. Model 150 was 
lled in landing configuration—powcr 
full flaps—with wheel pulled back 
he stop and feet off the rudders 
(he airplane porpoised along in scries 
pitches, losing altitude at a rate of 
fpm., with no tendency to fall off 
wing or break away sharp. With 
up, at 1,500 rpm., the airplane 
low-flown through varving degrees 
of bank at 45 mph 
e Short-field capability. With 20 deg 
flaps lowered before takeoff, the ai 
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FLAPS are in full down position in this view. Wing span is 33 ft., 4 





Model 150 Specifications 


Engine: Continental 0200-A (4-cylinder 
Speed: Maximum—sea level at 2,750 rpm 
Maximum recommended cruise—70%% power @ 9,000 ft 
Range: At maximum recommended cruise, no allowance 
Endurance 
True airspeed 
Maximum range: 439% power at 10,000 ft 
Endurance 
True airspeed 
(All performance figures are for gross weight 
Rate of climb: sea level 
Service ceiling 
Gross weight 
Empty weight 
Luggage compartment capacity 
Fuel capacity (range based on 22.5 gallons usable 
Wing span 
Length 
Height 
Wing area 
Wing loading 


Power loading 





100 bh 
124 mph 
121 mph 


-4 
,2U mi 


4.3 hi 

121 mph 
650 m 

6.6 hr 

95 mph 
740 tt./min 
15.300 ff 

1 Soo 
962? 1} 

S0 Ib 


© gal 


tt. 4 m 
21 tt 


6 ft. 1l in 


160 sq tt 


9.4 Il /sq tt 


15 Ib./hp 








Life of a Field Engineer, number 1 of 2 series 


Je LIFE 
OF A 
FIELD ENGINEER 








George Tally is one of the Hughes Field The background and experience they 

Engineers assigned to an Air Force base in _ by such activities provide an over-all systems 

California. He is highly respected, for, knowledge which is unsurpassed. Their 
the personnel of this base, he represents training assures them an unlimited future in 


the technical knowledge of the Hughes _ the field of electronics. 
raft Company. 


Hughes Field Engineers are responsible for 1* YOU ARE AN ENGINEER OR 


ill phases of support for the maximum pPHysicisT interested in this stimulating 
field perftormamn e of Hughes electronic ar- and rewarding ty pe of work, send a brief out- 


mament controls systems and guided missiles. _ line of your experience to the address below. 


RESEARCH & DEVELOPMENT LABORATORIES Scientific and Engineering Staff, Hughes Aircraft Co., Culver City 11, California 





Electronics Engineers: 


HELP 
WRITE THE BOOK 
AT RYAN 


Ryan's work in electronics is so 
advanced that much of it has 
actually become standard text 
for industry and science. 

Today you can help us write the 
book in continuous wave radar 
for navigation, missile guidance, 
and helicopter instrumentation. 


* Design Engineers 

* Packaging Engineers 

* Microwave Antenna Designers 
* Reliability Engineers 

* Field Service Engineers 


For details write to J. M. Jackson... 
RYA he AERONAUTICAL 
COMPANY 


2720 HARBOR DRIVE ag 
San Diego 12, California — ; 





LIGHTWEIGHT, LOW COST, 
27-CHANNEL 


VHF TRANSMITTER 


Do you have all the necessary chan- 
nels? Now you can add 27 crystals 
with the sensational, compact, light- 
weight Narco VTA-3. Weighs only 20 
ounces; flat, pancake design permits 
easy installation. 

Can be attached to your Narco 
Omnigator or Simplexer or operated 
independently with its own power sup- 
ply. Has famous Narco “whistle-stop” 
feature which permits crystal-calibrated 
tuning of any VHF receiver in the air- 
plane to frequency selected. 5-mega- 
cycle spread. 

Standard VTA-3—2 crystals. .only $135 
Deluxe low band—24 crystals... .$299 
118 to 123 me 
Deluxe high band—24 crystals. . . .$299 
121.5 to 126.7 mc 
Power supply extra 
Even-tenth frequencies available 
on special order. 
Send for brochure 


NAICO 


National Aeronautical Corporation 
Fort Washington, Pennsylvania 
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WINDSHIELD is “free blown’ type and has 


no center strip, an aid to visibility. 


plane broke ground at 50 mph. aft 
i run of a few hundred fect into a 5 
kt. wind. At a gross weight of 1,5 
lb., zero wind and no flaps, the 150 will 
flv off in slightly over 600 ft. Landing 
roll at this weight is less than 400 ft 

Evaluation flight wa nad 
Cessna’s second production 
N55021 Accompanving AVIA 
Week pilot was William Stinson 
gional sales manager for th mpan 

Airplane flown was the 15 ( 
muter,”” which has all the instrumenta 
tion and accessones of th ner 
Narco Superhomer VHT-3 

ystals, microphone and cal 


turn and bank, rate of cl 


ur fempecratur gag 
landing lights, sensiti 
In VISOTS nitro] 
of direction and | 
mounted rotati 
Speed fairing 
to the 150° s] 
me vanadium stee 


th 


he 
sic ot the 


door may be used for 


uirplanc 
warm-up an taxiing 
eats with ommo 
eat are provided 


. . 
The seat back 


Work where 


PUMP 
ENGINEERING 


reaches its peak! 


It takes exceptional pumps to feed 
the most powerful propulsive system 
ever built—the Large Rocket Engine 
And it creates an exceptional career 
for the man who develops these 
pumps 

Rocket Engineering offers the most 
interesting Opportunities in the pump 
engineering field today. Your experi 
ence with commercial pumps and 
compressors will be extremely useful 
to help solve problems of head 

and speed never 

You'll gain tech 


capacity, power 
dberore encount 
th 


nical and professional experience at 


is unoDdDtainaDdile eisewhere y« 

contributions to the 

- . nmumn dec 
ques ot pt i} esi 


zed and rev 


Rocketdy 


Pee ereremie eee ee eee eee 





t 








wing muscles for the Lockheed Electra 


Soon to be flying the nation’s airways 
is the Lockheed Electra—a medium range, high-speed, 
prop-jet transport. Wing Flap Actuators for this 


nimble, fast climbing plane are being manufactured 
by the Speco Division of Kelsey-Hayes. 
Kelsey-Hayes Company, General Offices: Detroit 32, Michigan 


KELSE Y-HAYES 


Automotive, Aviation and Agricultural Parts *« Hand Tools tor industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utiea, New York (Utica Drop Forge & Tool Division); 
Davenport, Iowa (French and Hecht Division); Philadelphia (Heintz Division); Clark, New Jersey (New Jersey Division); Windsor, Ontario, Canada. 





SPECIAL seat kit is available for installa- 
tion in Model 150 baggage compartment. 


positions at the bottom and three posi- 
tions at the top, and pivots forward 
ind down for access to the 80-lb. bag- 
gage compartment. A utility shelf for 
small articles is above the baggage area 
\ small children’s seat may be in- 
stalled just aft of front seats in place of 
the ompartment and utility 
helf. The back of the seat is hinged at 
the top and may be lifted up for access 
) airplane’s battery in fuselage tailcone. 
Cabin heat is provided by a manifold- 
pe heater. Ventilation is also provided 
two manually adjusted ventilators 
in the upper corners of the windshield. 
Once settled comfortably in the cock- 
there was plenty of head and leg 
levator control lock 
removed. Safety feature of this lock 
s its metal flag which covers the 
handle; prevents engine starts and 
e possibility of takeoff with the 
] 


Daggage 


sit 


m), the aileron-elk 


ocked 
Fuel valve is located on cabin floor 
tered just forward of seats, and is 
fetied in “on 


position, providing 
w from both tanks simultancoush 
Adjacent to the valve are the elevator 
trim wheel and flap handle. Safetied 
lve also is a deterrent against a stu 


, 


ent reaching for the flap lever and 

istakenly cutting off the fuel supph 

The engine fired quickly after two 
prime shots and the airplane was taxied 
ut for takeoff. Turns are no probl 
in the 150; the nose gear is steerable, via 
udder pedals, and imcorporates an air 
ind oil shock strut and a shimmy damp- 
ner. The nose wheel steers through an 
of about 10 deg. each side of neu- 
ifter which it becomes free-swivel 

y up to 30 deg. right or left of center 
It is automatically centered while air- 
plane is in flight 

For a tight turn we used a little brak 
ing action, and swiveled around in about 
the radius of a wing span. Brakes are 
manufactured by Goodvear and are hvy- 
draulically operated. Matched gears and 
tecth around the perimeter of the disks 
ind the inside of the wheel castings re- 
place keys and clips previously used to 
hold the disks in place 

Empty weight of the 150 is 962 Ib 
Useful load is 538 Ib. With the two of 


| 
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You can’t afford to “FREEZE”’ 


any BELLOWSG) = 
ASSEMBLY DES{GN 


.... until you’ve talked to FULTON SYLPHON 


HERE’S WHY: 


1. Fulton Syliphon originated the 
seamless metal bellows; 


2.... has pioneered continuing 


improvements in the bellows 
art; 


. . . specializes in the famous 
Syiphon® Bellows; 

has the most extensive 
production facilities; 


" is most experienced in 
solving bellows problems; 


....» has the finest array of bel- 
lows engineering talent. 





If you want to be sure 
the best possible design 
right price... backed by 
dustry’s most dependable 
and delivery call in 
Sylphon on every bellows 
assembly design. Start now by 
writing for 36 pages of comprehen- 
sive bellows design data, Catalog 


AT1400. 


& . 
> Kobedshaw-Fulte 
me ° U0 CONTROLS COMPANY 


FULTON SYLPHON DIVISION « Knoxville 1, Tennessee 





Photo courtesy 
The Champion Company 


Lord Mounting 
Systems are 
protecting: 


Aircraft 

Jet and reciprocating engines 
Control surfaces 
Airspeed-altitude computers 
Tail assemblies 

ATR electronic units 
Helicopter rotor hubs 
In-flight refueling kits 

Jato units 


Elastomeric f Missile 
epee Missiles 
Nose cones, warheads, 
other components 
Powerplants and boosters 
Solid propellant engines 
Rocket launchers 
Ground handling equipment 


... with LORD manidinsios 


Tubes — magnetron 
klystron, and others 


= +. - 
shipping container moe 
Recorders 
Oscilloscopes 


mounting systems ne 


Television units 


Miscellaneous 


Business machines 
Cameras 


You can safeguard the built-in reliability of sensitive or fragile 
equipment with Lorp-engineered flexible suspension systems. 


Specially designed to eliminate damaging forces during 
shipment, these systems “‘float”’ the equipment on 
high-strength elastomeric mountings. 


Telescopes 
Nuclear reactor cores 
Torpedoes 


a ae , -generator sets 
With this positive protection against damaging vibration and wate scntoees 


repeated shock, you maintain product reliability, avoid -..and many 
costly repairs or adjustments, eliminate wasteful ruggedness, others 


assure good customer relations. 


For an engineered solution to your shipping damage problem, SOnDeD ausee™ 
utilize the unmatched experience and facilities at Lornp—the 
: FIELD ENGINEERING OFFICES 
pioneer and leader in elastomeric shipping mounting systems. a Te IE I Es OE a 
Contact your nearest Lorp Field Engineer or the BOSTON, MASS. - HAncock 6-9135 aaaittines- Wiiiha ‘ic taemennd 4-400 


CHICAGO, ILL. - Michigan 601 KANSAS CITY, MO. - WEstport 1 18 


Home Office, Erie, Pennsylvania. CLEVELAND. O10 - SHadyside 9-31 LOS ANGELES, CAL. . HOttywood 4.7593 
DALLAS, TEXA Riverside 339 NEW YORK. N.Y Circie 3326 
PHILADELPHIA, PA PEnnypacker © 


Many types of equipment are packaged on mounting systems 
designed and produced by Lorp (see list). Both standard 
elastomers and Lorp’s new BTR (Broad Temperature Range) 
elastomer are available for systems which provide maximum 
protection plus vital cost savings. Compact design permits cost 
and weight reduction in the container. With complex units, 
an elastomeric system is the most economical answer. 


a] anada Railway & Power Engineering tion Limited 


LORD MANUFACTURING COMPANY - ERIE, PA. 





us, plus 26 gal. of fuel (80/87 octane 
is specified), airplane’s gross weight was 
tbout 1,470 Ib. Outside air temperature 
it takeoff was 59F. Sea level pressure 
was 30.20. Wind was from the north at 
> kt. Field elevation was 1,380 ft. 
No flaps were used for takeoff, and 
with full throttle—-which was held 
throughout the climb—the airplane flew 
itself off at about 60 mph. A slight rud- 
der pressure compensated “ torque, 
and we used about 600 ft. of runway 
Holding 7() mph., airplane climbed 
ut at 800 fpm. The climb angle was 
| at this speed, and with a bit of 
vator trim—tab limit is 10 deg. up 
deg. down—the airplane climbed out 
hands-off. Once past 5,000 ft. the mix 
ture was leaned out 
Going through 6,000 ft. the 150 in 
dicated 66 mph. and rate of climb was 
500 fpm. At 9,000 ft. the airplane was 
scending at 400 fpm Airplane was 
leveled off at 10,000 ft. Here, with 
utside air temperature 41F, pulling 
2,740 rpm. (68% power), indicated air 
speed (LAS) was 108 mph. for true air 
peed (TAS) of 128 mph. Reducing 
power to 43%-—2,200 rpm.—airplane in 
cated 78 mph. for TAS of 93 mph 
Descending to 7,500 ft., 1irplane was 
ruised at 2,200 rpm. (44% power), 
2,500 rpm. (57% power) and 2,700 
rpm. (69 powe! rue air speeds, at 
these settings, were 95 mph., 113 mph 
nd 127 mph., respectively 
At 5,000 ft. the same power settings 
ain were used. True air speeds—for 
2,200, 2,500 and 2,700 rpm.—were 95 
nph., 115 mph. and 127 mph 
Che 150 is redlined at 157 mph. and 
vellow-arced from 120 mph., true indi- 
cated airspeeds. Normal range begins at 
54 mph. Normal operating range be- 
gins at 2,000 rpm. and runs to 2,500 
rpm. at sea level, 2,650 rpm. at 5,000 
ft., and 2,750 rpm. at 10,000 ft. Recom 
mended entry speed for chandelles, lazy 
ights and steep turns is 106 mph. 
Noise level during flight was at a 
minimum and there was no difficulty in 


CAST aluminum wheel has newly-designed 
Goodyear tooth-type brake disks. 
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Dark or light, fair or foul... 
ABLE finds True North fast 


Aline your missile-launchers and your mobile radars fast— 
with celestial accuracy —any weather, any time of day. Do it 
with ABLE, Autonetics’ Base Line Equipment. ABLE 

a portable field instrument designed to find True North or 
any other base line—automatically. ABLE is reliable, easy 
to operate and maintain. 


Please write for literature. Aumonetics 


A Division of North American Aviation 


SPECIALLY DESIGNED 
FOR YOUR INSTALLATION 


CONSTRUCTED TO GIVE HIGHEST 

FOR LOWEST WEIGHT 

QUICK ACTING SOLENOIL L 
IDEAL FOR AIRCRAFT AND MISSILE A 
CATIONS. WILL MEET MILITARY SPECIF 
TIONS 


We welcome inqui 


DEAN & BENSON RESEARCH INC. 


16 RICHMOND STREET CLIFTON, NEW JERSEY 
GREGORY 





GESONI 





USAF's new The Cessna L-27A is now on operational duty with the U. S. 
Air Force. Its speed—the highest speed of any U. S. A. F. 
light twin transport—and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 

Cessna designed and built the L-27A for hard work. Power 
with high-power loading, acceleration, and climb characteristics are excellent. 
Single-engine performance is particularly outstanding—for 


transport 


this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
costs are low. Result: the Cessna L-27A makes 
safety substantial savings for the U.S. Air Force. 


Cessna Aircraft Co., Wichita, Kansas. (eassna 


twin-engine 








ding a normal conversation \ir 
lane's stability was excellent; trimmed 
ip, it does a good job of flying itself 
Large ailerons—2,575 sq. in.—are also 
quite effective throughout stalls. Travel 
20 deg up, 14 deg. down 
We ran through some stalls at 5,000 
With power off, and 30 deg. flaps 
tall warning horn sounded about 
nph. LAS. Buffeting occurred below 
mph. and the rate of descent slowh 
ped to 500 fpm. At 40 mph the 
vas casily flown through varied de- 
of bank 
With no flaps and power off. the 
rming horn sounded at 48 mph. and a 
break”’ came about 45 mph 
1AS. Increasing power to 1,800 rpm 
tall warning sounded at 45 mph 
dropped below the 40 mph 
there are no indicator readings for 
peeds) and the airplane flew 
nose high, horn blowing, with no 
loss 
mal landings are made power off 
or with any of the four flap 
20, 30 or 40 deg it 
option. Approach speeds run 
from 65-75 mph flaps up, to 60-7 
nph flaps down, depending on weight 
turbulence, wind and other conditions 
Our approaches were made at 60 
mph. and we used full flaps. Forty de 
grees of flaps sets up a good rate of 
lescent and the airplane will touch 
lown for a minimum ground roll—less 
than 400 ft.—in the neighborhood of 40 
mph. With some brake application the 
150 can be dropped in and turned off 
n half this distance 
Electrical energy is supplied by a 12 
direct current system powered by an 
engine-driven 20-amp. gencrator. ‘The 
storage battery serves as a standby 
power source, supplving current when 
the generator is moperative 
The 150 is the seventh addition to 
Cessna’s business flect. Firm orders for 
the airplane total 600 from the com 
panv’s distributor organization, plus an 
ther 115 being allocated for export 
lVhere were about nine aircraft off th 
line at the end of September; beginning 
in October, production is scheduled at 
the rate of thre a day 
Inter-city Commuter, flown by Avia 
ron Week pilot, cost $8,545; the 
trainer 1s priced it $7,940. Most eco 
nomical model, the Standard, runs 
$6,995 and is equipped with a starter 
generator, tachometer, altimeter, navi 
gation lights, gages for oil pressure-tem 
perature and fuel, carburetor heat, stall 
warning and airspeed indicators, park- 
ing brake, hydraulic toe-operated brakes 
on pilot’s side and steerable nose 
wheel 
Exterior of the 150 is available in 
green, red and blue. Fluorescent paint 
is an optional item. Interiors are either 
red or blue; headliners and side panels 
ire of Ivory 
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CONTROL ENGINEERS 


(Electric « Servo « Valves) 


Move into Large Rocket Engineering 
and put yourself way ahead in your field 


Help us to automate millions of horsepower designed into a 
jet-size package—the High-Thrust Rocket Engine. Here are the 
fields : 

The Electrical System includes Ground Support and Check- 
out Equipment which must be operable by military personnel 
Aboard the missile, engine controls must be carefully tsolated 
from other missile systems. Miniaturization is striven for, but 
never at the expense of reliability in extremes of temperature, 
vibration and acceleration. You'll cover all aspects of circuitry, 
deal with every branch of weapons systems. 

Servo-mechanisms offer a broad spectrum—electronic, pneu- 
matic, mechanical, hydraulic. Your analytical ability will be at 
a premium here, to evaluate methods of Mixture Control, Thrust 
Control, and Pressure Control which must compensate for vari- 
ables like changing mass, drag lapse-rate, altered combustion 
efficiency, heat, cold, G, vibration etc. You'll be free of routine 
details, able to apply your training and experience toward a high 
level of professional growth. 

Valves run to 6” diam. and up, with very high pressures and 
flow rates, extremely rapid action, temperatures down to —300°F. 

This is where the real advanced work in controls is being done 
Join the trailbreakers. Write, giving your background: Mr: 
H. K. Jamieson, Rocketdyne Engineering Personnel, 6633 
Canoga Avenue, Canoga Park, California. 


ROCKETDYNE F® 


BUILDERS OF POWER FOR OUTER SPACE 





SEARCHLIGHT SECTION woveinsinc 


TUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 


The advertisi . 7 - . 
other Gan of ellen — Se Me e8 ao —- $2.70 a one, i, 3 lines. To figure advance payment count 5 
AN ADVERTISING INCH is meosured % inch vertically on one column, °Y*"o9*® Words a8 @ line. 

3 columns—30 inches—to a page. PROPOSALS, $2.70 a line an insertion 

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style. BOX NUMBERS count as one line additional in undisplayed ads 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y 











‘OR 
LE 
ow 


Immediate Delivery 2 HELICOPTERS <a 


We stock, overhaul, and instoll Zero 12-B HILLERS L 
PRATT & WHITNEY WRIGHT Time perfect cond. Time 
R1830 R1820 Write or phone for full details 


—75, —92, —94 ~—202, —5, —72 EAST COAST AVIATION CORP. 
Bedtord Airport (CR 4-6400) Lexington, Mass 


meme = — we SALE — LOWEST PRICED NATIONAL 


ENGINE WORKS || “fee CLASSIFIED 


INC. Available tor immediate delivery 
- S Major Clair $. Hazell 3514 Lewis Rd 
Lambert Field inc. St. Levis, Mo Newtown Square, Pa Elgin 6-7636 


“aaresc —] | ADVERTISING 


FOR SALE Stainiess, Aluminum, Brass, 


All sizes—immediate delivery trom world's larg- 
est shelf stock. Buy direct from manufacturer 
Lower prices—quicker service. Send for free wail 
charts showing complete line of AN & MS fittings 
and hardware. We aiso machine parts te your 

- eee a oe for bringing business needs or 


Plush 10 Passenger Airline Interior. Dual COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City. Califernia 


























Panel, Omnigator, ADF. Very Clean Inside 
and Out. $32,500 Including Spare Parts, 
Brakes, Wheels, Ailerons, Landing Gear C-47'S FOR SALE DC-3'S ‘ ° es 
and Wasiois Gites taens _ of men associated in adminis- 
REPAIR OVERHAUL MODIFICATION 
JERRY EDDY 


AVIATION 
P.O. Box 6611, San Antonio, Texes. TA 64318 12820 P aie” » Catit - 
ee Phone EM-9- 1283 ment, sales and responsible 





opportunities to the attention 





trative, executive, manage- 














technical, engineering and 
AIRCRAFT FOR SALE g 

Reduced for immediate sale. Lockheed ° eae P h h 
Lodestar. Completely equipped. Oxygen. operating capacities with the 
rotating beacon. Many extras. $69,750.00. 
ty yee ov re industries served by McGraw- 


Direct inquiries attention H. V. Gausmann, 
Pitot, or R. W. Christmann, Equipment Manager 





Hill publications. For advertis- 





D.C. 4 B. ing rates or other information 
Convertible-Type 
FOR SALE OR LEASE 
financing available—70 passengers—cargo 
Ready for immediate service 
NATIONAL SURPLUS SALES 
MIDWEST’S LARGEST 
1800-12%2 Chartotte Kansas City 8. Mo 


write: 








Classified Advertising Division 








OXYGEN EQUIPMENT : 
SALES & SERVICE When Answering 


REGULATORS — MASKS — VALVES BOX NUMBERS... . 
Cae to expedite the handling of your correspond- 
VT. APPROVED tog STATION ence and avoid confusion, please do not sani 
GOV'T. address a single reply to more than one 
individual box number. Be sure to address 


BP AERO esata |) | Seoee mrt to tow tte Publishing Co., Inc 
LD s 


FINEST AIRCRAFT 
mewn tEBARCE it sevanaell PILOTS, NAVIGATION ee Se 
ic - Lodes INC. q 
Twin Beech - DC-3- Lodestar Mi reythetblaeMeRrhlabd § © COMMUNICATION SYSTEMS New York 36, New York 
CAA ag ty ate #3964 PHONE: FAirview 8-2720 
Class | & 3 Ne Limitations Yola 12317 BEL Ae Collins, Bendix, Sperry, Lear, ARC , Wilcox 
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EMPLOYMENT OPPORTUNITIES 


vigorous 
engineering 
Climate 








for the growth of engineering ideas 


CONVAIR-SAN DIEGO 


Long-range programs at Convair-San Diego include advanced missile systems, space vehicles, 880 and 600 
Jet-Liner and versions, and F-106 Jet Interceptor and versions, offering experienced engineers 


unsurpassed opportunity for personal achievement — within America’s finest year-round living climate 


PRELIMINARY DESIGN ENGINEERS 
Experience desirable in design fields of 
Space vehicies, supersonic military aircraft 


FLIGHT TEST AND SENIOR FLIGHT TEST ENGINEERS 

es, B.S Ae Me ar " Z: t. « e sete 
nuclear experience pircraft 

propulsion, or commercial aircraft development fire contr 
STRUCTURAL & COMPONENTS DESIGN 
rk om commercial & military contracts; wing, ta & fuselage 
design missile electrical & electron 
components 


AERODYNAMICS ENGINEE 
pircraft & ° systems; rojects and aerodynar tudie rrent activ 
ding gear & mechanisms controls, propulsion systems & | | 

furnishings 


THERMODYNAMICS ENGINEERS 


c Aerodyr 
experimental work 


» is 
3 

Project St 

on aircraft and 

ng and auxiliary power sy 

M.S 


sile propu 
inenadl aiiilt ied teeatthies Gol WEAPONS SY NALYSIS 
n M.E., A.E., Ch.£. or Physics. nvolve develog 3 te flit 
f weapon syste . 
DYNAMICS ENGINEERS 
To evaluate servo and guidance systems for aircraft and mis 


Strong backgre 
ssiles. 
ic ty 


ion 
problems. B.S or Ph.D 


STEMS A 


Dynamics stability loads and aerolas 


WEAPONS 
ELECTRONICS ENGINEERS AND PHYSICISTS 
Research, development and design, VHF and microwave 
components, antennas, radomes, and solid state 


For app 
Experience in automatic and digital testing techniques 


SYSTEMS INTEGRATIO 


e 


Tr 
vestigations. 


N 


engineering 
e? Jevelopment 
design to emt 


pe 2 
tary operationa! experie ar tegrated wea 
ystem from ployment by ta vice Acad 
training in Mathemat Dynan Elect F 


INTERVIEWS WILL BE HELD IN THESE CITIES IN THE NEAR FUTURE: 


Winston-Salem * Nashville « Birmingham * Los Angeles * York * Allentown * Scranton * Philadelphia *« Camden 


e 


Garden City * Boston * Washington *« New York * South Bend « Grand Rapids * Detroit « Pittsburgh * Dayton * Akron 
Cleveland * Kansas City * St. 


Lovis * Minneapolis 


Forward resume at once, so arrangements for your personal interview can be made. 


Write to M. C. Curtis, Engineering Personnel Supervisor, Dept. AW9. 


CONVAIR - SAN DIEGO 


3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
AVIATION WEEK, October 13, 1958 
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EMPLOYMENT OPPORTUNITIES 





MARQUARDT 


Professional Personnel 
Requisition 








NUCLEAR 
ENGINEER 


In support of a growing nuclear rom- 
jet development program corried on 
in cooperation with the Univ. of Cold. 
Radiation Laboratory. Will also in- 
vestigate nuclear systems aimed at 
space flight. 
Requires either advanced study or 
training at Oak Ridge School of 
Reactor Technology. Experienced in 
nuclear reactor design or reactor test 
planning 
Environment offers opportunity for in- 
dividual growth, recognition. Program 
backed by the Nation’s foremost de- 
veloper of ramjet engines. 
For informotion, 
Contact: Jim Dale, Manager 
VARIABLE STABILITY Professional Personnel 
Marquardt Aircraft Co. 
16551 Saticoy Street 


AIRCRAF oY Van Nuys, California 
AT CORNELL AERONAUTICAL LABORATORY 


The flight research hangar at C._A.L. houses a most unusual airplane. Out- 
wardly it appears to be a standard T-33 jet. Closer examination reveals Marquardt Re 
a mass of electronic gear packed solidly into an enlarged nose section : 
and controlled by a unique console mounted at the side of the aft cockpit. 

This airplane is the latest in a family of variable stability aircraft 
developed by C.A.L. Its handling characteristics can be changed — in 
flight — to simulate those of an infinite number of different aircraft. Ir 
can be dial-set to handle like a lumbering cargo carrier, or with the sharp ; 4 

° “ . . STATEMENT REQUIRED BY THE ACT OF AUGUST 

snap of a century series fighter. It can even be set to simulate the flight $4. 1912 AS AMENDED BY THE ACTS 0} 
characteristics of a space ship entering a planetary atmosphere. The T-33, MARCH AND JULY 2 1946 (Tit 
by providing experimental evaluation of vehicles not yet built, yields earn He ag TE erly 
significant savings in lives, time and money. MANAGEMENT, AND 

This work in variable stability is typical of the many applied research eet 
projects active at C.A.L. — stimulating, technically challenging, and pro- ties t 
fessionally significant. Our research program is unusually broad in scope, See Renee ond: patos 6 the 5 
encompassing aerodynamics, flight research, advanced missile and aircraft 7 omeees Se Seitins Comeere, 
design, and many other areas of modern flight. This broad program, cou- ae a 
pled with our policy of assigning each staff member in accordance with ong .% 8 -Bat 8 
his individual abilities and interests, makes it possible for us to offer 2. The « P 
outstanding employment opportunities to capable and imaginative men. 





LEGAL NOTICE 





s 


Street, Nea 
am (Greg 
au 


CORNELL AERONAUTICAL LABORATORY, INC. of Corne// University 


WRITE FOR FREE REPORT 

The story behind Cornel! Aero- you are interested in C.A.L. as a 

nautical Laboratory and its con- place to .work or to watch, you 

tributions to aeronautical progress will find’ “A Decade of Research —_ ae r 

is vividly told in a G8-page report, both useful and pertinent. Mail the 1. Church St. Station. New Yo 

A Decade of Research."’ Whether coupon now for your free copy o Wellington Fund. In 
The known homdhojcle ‘ 

security holde owning or holding 

total amount f bonds, 1 tgages 

are: None 


iraw, Maclis 
Sr 


5 
| 


' 


4. Paragraphs 2 and ade, it sex 
tockholder or security holder appea upon the 
« company as trustee or in any other fidus 
of the persen or corporation fo 
ting; also the statements 


J.V. Ruch 
CORNELL AERONAUTICAL LABORATORY, INC. 
Buffaic 21, New York 


the aMiant’s full knowledge: 
cumstances and conditions unde 
and security holders wh not 

the company as truster ‘ 
other than tha 


Please send me *‘A Decade of Research." 


number of copies 
publication o distributed 
otherwise, paid subs 
preceding the date shown above was 
McGRAW-HILL PUBLISHING COMPANY IN 
By JOHN J. COOKE, Secretary 


Name 





Street 





‘ 


Zone te Sworn to and subscribed before me this 8th day o 
September, 1958 
[SEAL] JANET A. HARTWICK 


(My Commission expires March 30, 1959) 





OO Please inciude employment information 





mm me ae eee 
me ae 
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EMPLOYMENT OPPORTUNITIES 









MARQUARDT 


Professional Personnel 
Requisition 











TO PINPOINT ~ 
























AERODYNAMICIST ee A MISSILE 
; pS MORE THAN 
Design analysis of hypersonic con- 
figurations powered with air breathing i ~ 40° LONGITUDE —— 









propulsion systems. Evaluate the util- DISTANT 
ization of advanced and unique 
engine cycles on vorious vehicles used 
for interception, long range missile, 


ond booster missions 


Must be a specialist in vehicle hyper- 







sonics with oppropriate education and 
experience. Work in small group pro- 


viding broad technical responsibilities. 











Excellent individual, professional, and 
project potentials for recognition and 


advancement 





Contact: Jim Dale, Manager 
Professional Personnel 
Marquardt Aircraft Co. 
16551 Saticoy Street 

Van Nuys, California 










MAPQUart crus co 


VAN WN 








ADVANCED 
WEAPONS 


broad creative field 
at Chance Vought 





To locate a 15,000-mph missile despite 
complicating factors such as the vary- 
ing refractive index of the troposphere 
and ionosphere, a high degree of sys- 
tems sophistication is of paramount 
importance. 









Growth opportunities commensurate 
with the creative and analytical de- 
mands implicit in such requirements 
are open now for experienced elec- 
tronic engineers at G.E.’s Missile De- 
tection Systems Section in these areas: 





Studies into nuclear propulsion, 





space vehicles, ASW advancements 





ire developing select, new openings. 
Typical opportunities: 







Advanced Weapons Staff Engineer. 
Ph. D. preferred, with at least 10 
years background in guidance or 
navigation and control systems. To 
develop completely new concepts in 






e Research & Development of New 
Detection Techniques 

¢ Initiation & Development of 
Proposals 

© Definition and Direction of 
Equipment Design 

e Engineering Liaison with Military 
& Engineering-Manufacturing 
Sub-Contractors 







guidance, navigation, or control 






systems. 





Hydrodynamicist. B.S. or M.S. in 
Engineering plus 5-7 years expe- 






rience in hydrodynamics and cavita- 
tion of torpedoes and other fully 
submerged vehicles. 






A. L. Jarrett. Manager 





Advanced Weapons Engineering. 









enwanece eS oa 
7 OUGHT AIRCRArT 


smeceaer ees 
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O = OBSERVATION SITE 
.* ‘T = TARGET 


mo ma GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 





















— — — HORIZON 









| Engineering Opportunities 
of a High Order in Creating Complex 
Identifications Tracking Equipments 
| at General Electric’s Missile 
Detection Systems Section 


Positions at Several Levels 
for Electronic Engineers 


SYSTEMS DEVELOPMENT ENGINEERING 
(At least 4 years’ experience 
RADAR SYSTEMS 
SYSTEMS ANALYSIS 


. DATA ANALYSIS 
ELECTRONIC COUNTERMEASURES 
SYSTEMS 


SYSTEMS EQUIPMENT ENGINEERING 
ANTENNA DESIGN AND DEVELOPMENT 
RF COMPONENTS DEVELOPMENT 
UHF AND MICROWAVE 
RECEIVER DEVELOPMENT 
DATA REDUCTION EQUIPMENT D&D 
VIDEO DISPLAY DEVELOPMENT 
COMPUTER APPLICATIONS 


Salaries fully competitive, commensurate with experience 
Write in confidence to Mr. James P. Kinsella, Div. 58-W’O 
Missile Detection Systems Section 
HEAVY MILITARY ELECTRONICS DEPT. 






Circuit Development 
Group Leader Raiph Wolcott 
(left) considers future changes 















EMPLOYMENT OPPORTUNITIES 


Clear your way for 
development 








NOW! 


Creation — years ahead! That’s how you develop at 


SAED. 


The small gas turbines you design today power the air- 
craft of tomorrow — high mach turbojets for supersonic 
trainers and VTOL .. . high power:weight turboshafts, 
turboprops for helicopters and convertiplanes. 

Creating these advanced propulsion systems builds your 
engineering muscle. The challenges never stop ... your 


growth never slows. 


Add small gas turbines to your professional development. 
Make. SAED’s “progress from a pencil’ your progress 
now. Inquire in confidence about career positions in: 


PRELIMINARY DESIGN 


FLIGHT & FIELD EVALUATION 


THERMODYNAMICS AERO-THERMODYNAMICS MECHANICAL DESIGN 


Mr. Charles A. Durakis 


Professional Employment 


SMALL AIRCRAFT ENGINE DEPARTMENT 


1131 Western Avenue, 


GENERAL 





MARQUARDT 


Professional Personnel 
Requisition 





West Lynn, Massachusetts 


@ evectaic 








JET TEST 
OPERATIONS ENGINEER 


To coordinate the setup and operation 
of test programs involving supersonic 
ramjet engines, engine controls and 
rotating accessories. To plan pro- 
cedures and direct conduct of tests at 
Marquardt Jet Laboratory, the West's 
largest jet engine testing facility. 


Requires graduate engineer, with 5 
years experience and supervisory ca- 
pability. Needs good knowledge of 
mechanics, caerothermodynamics, in- 
strumentation and design relative to 
functional testing. 


Should understand machine shop sheet 
metal practice, structures and elec- 
trical installation. 


For information, 
Contact: Jim Dale, Manager 
Professional Personnel 
Marquardt Aircraft Co. 
16551 Saticoy Street 
Van Nuys, California 


Marquardt... 


WHAT DO YOU PREDICT 


for the future of 


AUTOMATIC TESTING 


of aircraft and missile avionics? 
The leader in this field has openings for 
electronics engineers with vision and ability 
for development and design in 
Servomechanisms Electronic Circuits 
Microwaves Service Engineering 
Salery and benefits? Noturally! 
Write Personne! Director 


CALIFORNIA TECHNICAL INDUS TRIES 
¥ Orvition teTeOM MC 
& 


BELMONT 6, CALIFORNIA 


Foremost in Avtomotic Testing 








SENIOR CHIEF DESIGN ENGINEER 


Hydraulic, Pneumatic and Mechanical 
Flight Controls. Aircraft & Missiles 
Salary in line with experience. 


CRESCENT SARGENT CORPORATION 
P. O. Box 3038 TULSA, OKLAHOMA 











Your Inquiries to Advertisers 
Will Have Special Value .. . 


—for you-—the advertiser—and the pub- 
lisher, if you mention this publication 
Advertisers value highly this evidence of 
the publication you read. Satisfied adver- 
tisers enable the publishers to secure more 
advertisers and—more advertisers mean 
more opportunities or better service—more 
value—to YOU. 








FOR RATES OR 
INFORMATION 


About Classified 
Advertising 


Conte 
~ F McGraw-Hill Office 
Vearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. H. POWELL 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 


W. J. HIGGENS - D. C. JACKMAN 


CLEVELAND, 13 
55 Public Square 
SUperior 1-7000 
W. B. SULLIVAN - F. X. ROBERTS 


DALLAS, 2 
1712 Commerce St., 
Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 


DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6 St. 
HUntley 2-5450 
R. L. YOCOM 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 
D. T. COSTER - R. P. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. W. BOZARTH 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
Ww. C. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


















Circuit Development 
Group Leader Raiph Wolcott 
(left) considers future changes 
in computer output unit for 

bombing— navigational systems. 






Ground-floor 
opportunities in 


COMPLETELY INTEGRATED B-70 WEAPON SYSTEMS ar 























The design and development of advanced airborne 
omputers for the B-70 exotic-fueled bomber offer 
an unusual opportunity to highly qualified engineers 
and scientists today. At IBM Owego you now have 
a chance to work on completely integrated wea; 

systems for this jet ‘flying computer And it’s a 
real challenge joining this new Division helping to 
develop this new ng-range, high-speed bomber 
which will usher in entirely new characteristics for 






manned aircraft. In addition, you have all the advan- 





tages ... all the security of IBM 





Challenging assignments now open: 






e Airborne digital e Units & systems 
& analog computers test equipment 





















e inertial guidance e Radar electronics 
& systems 






& missile systems 












Project Engineer Robert J. 
Cantwell (left) uses a system of 
gimbals to describe navigational 
problems in the analysis 
of a new system design. 


e Servomechanism design 


e Information & analysis 


& network theory 







Theoretical physics 
e@ Magnetic engineering 





Transistor circuits 






e@ Maintainability 







engineering e@ Other openings in 
related fields to broaden 
e Optics your skills and knowledge. 










QUALIFICATIONS: B.S., M.S. or Ph.D. Deere« Ele 
trical or Mechanical Engineering, Physics r Mathe 
matics, and proven ability to assume a high degree 











ft technical responsit ty in your sphere erest 


FOR DETAILS, just write itlining background 
nterests, to: Mr. P. E. Strohm, Dept. 524 

Military Products Division 
International Business Machines Corp. 
Owego, New York 











IBM is a recognized leader the rapidly ex; 


electronic computer field. Its products are used f 









both military and 







find ground-floor opportunities for technical achieve 
ment and professional advan.ement at IBM Owe; 
IBM's liberal company benefits set standards f 






industry today. Salaries are commensurate with your 
abilities and experience. 












MILITARY | 
Staff Engineer William Howard (center) reviews PRODUCTS | 


gearing accuracy requirements of test equip- 
ment with electronic circuit designers. 







ed 









Plants andiaboratories: Endicott, Kingston, Owego, Poughkeer 
Yorktown, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, C 
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EMPLOYMENT OPPORTUNITIES 


MISSILES 


YOUR 
ete] .\ ir, 


Get into a key missile program at BENDIX 
—prime contractor for the Talos missile 


Engineering can be a really satis- 
fying career—and within engineer- 
ing one branch stands out. That’s 
Guided Missiles. If the missile field 
is the one you want—hear this. We 
engineers with exceptional 
ability whocan handle responsibility 

At Bendix you work with men 
who are outstanding in every phase 
of engineering. You use facilities 
second to none. You do work that’s 
challenging and important—work 
that offers exceptional opportunities 
to build your professional standing 


need 


You will enjoy Midwestern living 
at Bendix, too Fine, 
climate and excellent 
facilities are close at hand 
tion, Bendix offers you a 
personal benefit program. 

If this interests you and you want 
additional mail the 
coupon below for copy of 
“Opportunities Abound at Bendix 
Missiles’. You can read it through 
in half an hour—and it may prove 
to be the best half hour you’ve ever 
spent in your life 


four-season 
recreational 
In addi- 

liber al 


information, 
your 


406P S. Beiger St. 


Missiles.” 
NAME 


ADORESS 





& ciTy 





| ar Bendix Products Division— Missiles 
Mishawaka, Ind 


Gentlemen: | would like more information concerning opportunities in guided 
missiles. Please send me the booklet 


Opportunities Abound at Bendix 


Rk pacung ete 60> ER 


130 





eer BON 
ssified Ad 
Send te 
vEW PORK 
CHICAGO 
SAN FRANC 





POSITION VACANT 


Transcontinental airline captain needed two 
days a week as a aft nst imer 

consuitant to contact wes 

manufacturers and mfgr's 

New York area. P-8990. Aviat 


POSITIONS WANTED 


Airtine pilot, age 31, 8. S. math. Geeives posi- 
tion as corporation, commercia 
of hou tota ‘ 
De i Conste tior 
fighter pilot 
conventiona 
Resume 
Week 


Ex- ‘Naval Aviator, > Degree age 26 
“ 1o¢ hres <« o ™ oR hrs et 
and £50 fi 

or r " ght 

flying Available 

on request. PW-89¢ 


Export Manager fully caavereant with all 
phases foreigr ade € Y eu t r 
rent leading internations ‘ t 
ment sales and 
Functions include 
with overseas subsix 
liaison with major 
equipment manufactu 
with foreign airlines 
verhaul stations, aero 
licenses to manufact 
foreign patents; worl 


WWIL Ph.D 
meee oe 


-o ‘ 4 


Sx- Als Force pitet with enseative flying back- 
gr ad age < les es 
Ma 


gan 


Contracts Counsel. defense procurement man- 
ager negotiations lega ' an? 
for military sales. PW-90¢€ ‘ at W ee 


CONTRACT WORK WANTED 


Small manufacturer, gpesantly engages o the 


ery 


FOR SALE 


For Sale reed Bees - - yg wl Model ere Excel- 
e Cond 
otor ery 63 hours. Othe n ne 
¥r.S.0. 278 hours. Contact Petr ir He 

copters, Inc., Lafayette, Louisiana 

— Sale at 1/3 of list, 45 KW pens’ gen- 

ator ike new fife by Beech cra 

Des gned to check out electri and a 

condition system and me charge WwW 

4. E. Levinson, 6480 Sunset Bivd, Ho “ 


8, Calif. Phone Hollywood 


INSTRUCTION 


Helicopter Rating or Certificates, Private or 
Commarea Flight Instruct Ratings GI 
or Cal-Vet approved. Aetna Helicopters, Inc 
Etna, California 





When Answering 
BOX NUMBERS 


to expedite the handling of your correspond 
ence and avoid «confusion, please do not 
address a single reply to more than one 
Be sure to oddress 


advertisement 


individual box number 


seporcte replies for each 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS NEEDED IN FLORIDA 


MARTIN ORLANDO, newest integrated engineering and pro- 

duction center of The Martin Company, is now in operation 

at Orlando, Florida. 

Immediate and outstanding positions exist in the following 

areas: 

Aero-Thermodynamic Specialist 
ME, AE, ChE 
Advanced degree desirable, however not necessary, with 3 to 6 
years’ experience in analytical and experimental studies re- 
lated to aerodynamic heating of Hypersonic Missiles. 
This specialist would initiate, plan and execute analyses and 
experimental studies concerned with boundary layer heat trans- 
fer research in continuum, slip, and free-molecule flow 
Development studies will consist of transient temperature 
calculations on structure and equipment resulting from bound- 
ary layer and internal heat sources. 

Test Site Supervisors 
For static and systems test sites located in Northern Alabama 
and East and Central Florida. 
Will be responsible for the technical direction of instrumenta- 
tion for the guidance and control systems performance, and 
for functional systems tests. 

Propulsion Specialists 
Ability and experience in design and development of solid 
rocket motors: cases, grain configurations, internal! ballistics. 
Design and development of liquid rocket engines: pump and 
pressurized, uncooled and regeneratively cooled, propellant 
thermodynamics injection and heat transfer. 

Electronics Specialists 
Exceptional opportunities for those electronics engineers tal- 
ented in the practical and theoretical aspects of electronic war- 
fare systems design. Vacancies for both design engineers who 
prefer to work essentially alone as well as for group leaders 
in the design of analog and digital computers, pulse circuitry, 
display techniques, servomechanisms, communications and ra- 
dar equipment. 

Electronic Tooling Specialists 
Electronics production test engineers with experience in de- 
signing and analyzing production test equipment. Production 
test group engineers, experienced in production test techniques, 
such as control systems, guidance systems, and complete missile 
systems. Detail test design engineers experienced in missile 
production test equipment and practical application of auto- 
matic testing involving all electronics and guidance systems 
of a missile. 

Test Planning Engineers 
Experienced in the design of missiles and associated complex 
electronics and electro-mechanical circuitry 

Test Equipment Standardization Specialists 
Experienced in field of electronics test equipment design and 
standardization of electronic equipment. 


Send resume to: JOHN F. WALLACE 
Director of Employment 
THE MARTIN COMPANY 
P.O. Box 5837, f 
Section AN-10 
Orlando, Florida 














AVIATION WEEK, October 13, 1958 





Solar skills—and unique techniques—produce 
top-quality all-metal honeycomb structures 


PRECISION CORE is a fundamental 
requirement for top-quality all- 
metal honeycomb structures. At 
Solar, accuracy and uniformity are 
maintained by manufacturing core 
material on Solar-developed core- 
welding machines. A result of more 
than six years of research and devel- 
opment...the machines produce the 
core by forming foil-thin ribbons 
into corrugated strips and welding 
them together layer by layer. 
Materials used include PHI5MO, 
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17-7PH, T-321, Inconel alloys, 
L-605, AM-350, AM-355 and A-286. 
Today, Solar honeycomb is being 
used in strong, lightweight struc- 
tural panels for the B-58 and other 
leading jet aircraft, in gas seals for 
turbine engines, and in rocket and 
missile components. 

Solar’s automatic core manufac- 
turing techniques — plus advanced 
panel fabrication and assembly 
methods—assure you of top-quality 
honeycomb structures that will 


withstand stringent service condi- 
tions. For complete information on 
how Solar’s precision all-metal sand- 
wich structures can serve you better, 
write to Dept. F-75, Solar Aircraft 
Company, San Diego 12, California. 
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LETTERS 





. 

VFR Flying 

Only the Lieutenant, who referred to 
airline pilots reading “funny books” (AW 
Aug. 18, p. 118), knows if he meant that 
remark to be as sassy as the rest of his letter 
Clarence Hudson seems un- 
uware in his well justified rebuttal (AW 
Sept. 15, p. 134) that the terms “funny 
books” and “funny papers’ have long been 
used in some circles to denote the paper 
paraphernalia used in flight. For example, 
one may bear a remark in a cockpit, “Do 
we have all our funny books aboard?” or 
when a long winded traffic control clearance 
a pilot might ay, 
book, I've got to 


However, 


has just been copied 
pass the funny 
figure this one out.” 
Such colloquialisms double for a- bad sit 
Over the last 20 vears the airway 
system has just “growed” like Topsy. Only 
it has become so complex that it seems 
that just one chart of a given area cannot 
begin to display the overlapping facilities 
It would be so convenient for pilots to have 


“Please 


uation 


ust a single chart 
Consider how this can affect a pilot of a 
single seat jet on a very ordinary flight of 
ist going from one place to another. He 
prepares for possible ARTC clearances by 
irming himself with a flight plan, a high 
iltitude airway chart, several charts of Vx 
tor airways, several charts of low frequency 
iirways, a departure route chart, penetra 
tion letdown charts, ordinary aero 
nautical maps, paper and pencils. The cock 
pit is tiny. There are the usual restrictions 
to movement, like the parachute pack, the 
mask 


belts, 


some 


wires, cords, 
handles, 


oxvgen hose 
harness, clamps, 
witches and hot buttons 
One hand is always occupied with flying 
At least 50°% of the eve work must be de 
ted to aircraft attitude, either by looking 
it the instruments or, more preferably, by 


the helmet, 
levers, 


looking outside when possible. In a sensi 
tive ship the eyes cannot forget this task 
much more than five seconds at a time 

Our boy has heard that a good pilot 
stays ahead of the airplane in thmking and 
consider which of 
the charts (each 3 ft. x 14 ft.) he should 
handy to anticipate and interpret 

instructions. He decides to open 
iltitude chart on one knee and 
chart on the other. He places 
pertinent Victor chart and an aeronautical 
map nearby on the floor for quick use 

He has made a good guess and he 
leared for a low frequency departure just 

he had requested. This fits in well with 
the chart open on his knees and his flight 
plan. It’s climbing in this pitch 
dark, starless night. All is peaceful 

But now, the Center is calling and asks, 
Do you have Omni?” 

Regardless of what suspicions our pilot 
may have of what the Center may be up to, 
ve answers, “Affirmative, Omni aboard.” 

Then it comes! The controller says, “You 
are now cleared to climb out the 313 radial 
of the Cow’s Neck Omni, cross Pidgeon 
Cove Intersection at 27,000, cross Stillbrook 
Omni at 33,000. Report leaving 27,000 
and 33,000.” 

Our boy repeats back the clearance in a 


planning. So he must 


| ive 

ARTC 
the high 
low frequency 


2 


smooth 


134 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


confident voice without letting on that he 
doesn’t know where these fine places are 
However, he can correct that shortly 

All he has to do is get the flashlight and 
unfold the Victor airways chart with his 
free hand. He holds the flashlight and/or 
the control stick with onc 
hart with the other. Cow’s Neck is 116.3 
So he tunes it in 

While he is doing this he 
two charts are doing up in the canopy ceil 
ing. That’s odd. So it dawns that he 
upside down. He glances at the instrument 
panel only to find that another hart ha 
it 


hand and the 


vonders what 


covered 
About this time there is a terrifi 
of the ship. Our boy has his clue 


to possibly rect 


ld 


shudder 
on h wu 
wer without instruments and 
But he needs both 
hands and he hasn’t time to fish that funn 
paper off the instrument panel. He is mak 
ing knots, he is exceeding the ship’s Mach 
limitations, and |} probably headed 
something. Si 
liv 


with no outside vision 


re 
straight down. He has t 
off comes the 
brakes 

The dive brakes for he ip ou f 
the drive The G forces squash our boy 
he 


: 
wg the c 


power and o1 


into his seat. His evesig going, 
can’t hear and he can just barely feel. Tn 
think that feeling he 
pushes on the control 

he is being forced into a loop. He 


forward 


ing to with 
believes 
Passes 
out as he is still pushing 
He ymes to when the seat of his pants 
leaves the seat and only the belt keeps him 
1 weightless float around the cockpit 
unconscious pushing has recovered 
start of an inside loop, but 
outside one. So h 


from 
That 
him from the 
now he is starting an 
levels off. The papers dr 
there is the imstrument 
hould be 


Our pilot gets back on 


yp to the floor and 
panel right where 


onftinuc 
limb 
He also has a deep despect for kind Provi 


nce and its control 
TRIMBLI 


Oe a 


Rosert | 
Washington 


Cockpit Visibility 

We have just finished ading “Painful 
Reality” (AW Sept. 15, p. 134). Mr. Hud 
quite concerned with the r 
visibility of toda 


son seems 
stricted 


modern ait 

Why then, do the airline companies 
purchase aircraft that have such restricted 
visibility? If the airline companies would 
insist on improved visibility 
wouldn't the aircraft have to 
omply? 

The pilot who is described in Mr. Hud 
son’s letter as “sitting with his manual 


kpit 
industry 


and abstruse navigational charts on his lap, 


is an accurate description of a military 


jet pilot on an instrument flight plan. The 
description does, however, fail to mention 
the comfort of this pilot who must wear a 
crash helmet, oxygen mask, life preserver 
parachute, seat belt, and 
seated in the most cramped quarters 
imaginable The jet pilot's navigational 
facilities usually consist of one 
low frequency bird dog, VOR, or Tacan 
transceiver 

Let us contrast this to the 
that is available to the airline 
First to be considered should be the spa 
cious cockpit as compared with the t 
fighter) equipped with armchair type 
to which 1s attached only a seat | 
is the clothing to which no | 
ire fastened 

Now that we have the airline 
fortably 
surroundings, let's 
wailable to him The 
vill consist of at least tw 
two bird dogs, and an 
mention marker beacon r 
ILS, etc. To this impressive 
ment we add a copilot wh 
maintain flight 


ations, set por 


shoulder harness 


receive! 


and one 


equipme 1 


captain 


elt 


mulky 


aptain 


seated reasonably omfortal 


what equipment 
navigational 


VOR 


yutopil 


to pour coffe 
radio communi 
if there is no flight engineer 
fly if need be Add to this fa 
aptain is flying a route thoroug 
to him and we now have Mr 
Painful Reality 
We readily agree that the airl 
a highly skilled individual fiving 
machine. W that th 
, 


milit If th 


think 
I I pilot 
is capable of “Swivel Necking 
pilot with all his advantages 
pable of the same 

Mr H 1d se n 
parently, the Li 
thing!” 

What tl 


son, is the 


re ne 


went on ft 


itenant off 


midair collision 


Until a more 


available, let us a I yw 


Arvin F. Risseck, Jr. USMCR 
Rosert A. Poncrx, USMCR 
Marine Attack Squadron 217 
Marine Air Reserve Training Detach 
U.S. Naval Air Station 
South We Mas 


mouth 


Specified Altitudes 


Being a faithful follower 
ireful fan t ur 
week, I w ild like to 
on IFR/VFR. I bel 


should 


Regulations 


ind a 
1 


more empha 


w Civil Ain 


trafh vill 


specified in thes 


If all VFR 
iltitudes 1s 
lentally it 
evervone, by everv means 
of these 

yust a 


and inc would be a 
make 
fully 
step 
have been made 


regulations 
little 


awalc 


towards flight 


safer 


Lron 


Louts I 
Chenango Bridg: 


N. } 
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The HY-*/, fuel booster and transfer pumps that Hydro- 
Aire has produced in the last three years for aircraft and 


missiles will deliver 734,576 gallonsina single minute... 


. and they are doing it right’now on Chance-Vought's oe 1 & ll: Fairchild’s Bull Goose: 
McDonnell s Green Quail; McDonnell's F-101; Charice-Vought's F8U-1 n 3 

B-52; North American's F-100D; Lockheed’s F-104A; Doug ~ F5D; Convair 

CF-105. Whether your requirement calls for electric motor driven, hydrau 

turbine driven pumps; whether they must pump jet fuel, alcohol, LOX or water 
fastest-growing manufacturer of airborne fuel booster and transfer pumps is at y 
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BURBANK, CALIFORNIA 
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